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PREFACE

An essential component of the effort to rebuild the Columbia Basin’s anadmnous  f~h
resources is that available information and experience be organized and shard ~ong
numerous organizations and individuals. Past experience and knowledge must form the basis
for actions into the fiture.  Much of this knowledge exists only in unpublished form in
agency and individual fdes. Even that information which is published in the form of
technical and contract reports receives only limited distribution and is often out of print and
unavailable after a few years. Only a small fixtion  of the basin’s collective knowledge is
captured in permanent and readily available databases (such as the Northwest Environmental
Database) or in recognized journals.

State, tribal, and fedend  fishery managers have recognized these information management
problems and have committed to a program, the Coordinated Information System Project, to
capture and share more easily the core data and other information upon which management
decisions am based. That project has completed scoping and identification of key
information needs and development of a project plan. Work performed under the CM project
will be coordinated with and extend information contained in the Northwest Environmental
Database. Construction of prototype systems will begin in Phase 3.

This report is one in a series of seven describing the results of the Coordinated Information
System scoping and needs identification phase. A brief description of each of these reports
follows.

CIS Phase II Products

Phase II Summary Report

This report (Roger 1992) summarizes and integrates the results of the next five reports and
relates them to delivembles identifkd  in the Phase II cooperative agreement. Broader issues
of organization and operation which are not appropriate for the more focused reports are also
dkcussed.  This report should be viewed as an executive summary for the CM project to
date. If one wants a quick overview of the CIS project, this report and the project plan will
provide that perspective.

Report on Information Needs

This report (Weber et aI. 1992) identifies the core information needed to plan, implement,
monitor, and evaluate projects to manage and restore anadromous  fkh. This information has
been organized into various categories and missing items are identifkd.  Prototype testing in
Phase 3 will focus on this core information.

Data Catalog Report

This report (O’Connor et al. 1992) might be thought of as a “yellow pages” directory
describing relevant numeric data available throughout the basin. An easily searched
electronic version will be developed during prototype development and the catalog will be
maintained and expanded.



Technical and AdminMrative options Report

This report (Allen et al. 1992) describes a process for implementing the CIS and f-sible
hardware, software, and operational options. Recommendations am made for the prototype
and implementation phases of the project.

Library Resource Options Report

This nzprt (I&e&my 1992) describes options for the size and operational features for the
non-numeric portion of the CIS. Recommendations are made for the prototype and
implementation phases.

Stock Summary Reports

These reports (Olsen et al. 1992; Hymer et al. 1992; ISiefer et al. 1992) are available in five
_ volumes for @gon (2), Wastigton  (2), and Idaho (l). The reports contain basic
biologic information on anadmmous  fish populations in the Columbm  Basin. This
information will be incmporated  into computerized data bases during prototyping and
implementation and will be updated annually.

project Plan

The Project Plan (Roger et al. 1992) is derived directly from recommendations from tie
above reports. It describes anticipated activities, staff needs, and cost of the project for the
testing and implementation phases.
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INTRODUCTION

Purpose of the Report.

These volumes update the Stock Assessment Report (SAR) published in 1985 (Howell et al.). They
have been enlarged partially in response to Northwest Power Planning Council comments concerning
the 1985 report. The volumes are new k their format and an annual updating and reftig of their
information is anticipated. The volumes include both genetic information such as ekctrophonsl.ic
profdes,  and non-genetic information. Non-genetic items include the abundance of populations,
number of smoks nkased or outmigrating, and number of adults caught in the subbasin, etc.

The reports are divided into subbasin  chapters composed of sections reporting the species of sahnon
and steelhead  present, and their production type (natural ardor hatchery). Within each subbasin,
the species are listed in the following order, if present:

spring chinook
summer chinook
fall chinook
coho
chum
sockeye
summer steelhead
winter steelhead

Within each species, naturally produced fish are listed before+ hatchery produced fish and early run
types before late run types.

It should not be presumed that the geogmphical scale of these units is of biological signil%nce.
The subbasins used were the same as those units defined in the Columbia Basin Subbasin Planning
Process. Some agencies chose to summarize data in freer geographic sub-divisions. The use of the
word “stock” in the title “Stock Summary Report” refers  to these geqyaphic  subbasin units, and
does not presuppose any evolutionary significance. As in the 1985 SAR, the information varies
fmm spec~lc conclusions based on substantial data, to general statements which have not been
verified. The standards established and agreed upon by the contributors may have not yet been met
in all categories by the authors.

Desii Qualities in Stock Assessment Data.

These data should be used with caution if used to compare subbasin populations. A description of
how the data was collected and summarized follows in the methods section, and the reader is urged
to contact the primary authors for further clarification.

The methods of comparing stock data may vary, but there are certain qualities such data should
have. A calibration of the effects the envirmrnent  has on the tits described would also give
analyses more meaning. For example, the environmental influences of temperature, size and timing
of mkase or outmigmtion,  and hawest  may all influence the observed age composition of a brood.

Life history differences between stocks should not be artifacts of yemto-year  variations in
abundance. This is one reason information was reported in the brood year format. Multiple year
class data were reported so the magnitude of a trait’s tempoml  variation might be assessed.
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Brood Year Format

The brood year format was used in the majority of the standard tables as a way of tracking the
progeny of a season’s spawners (a cohort). For instance, 1987 brood coho sahnon came fmm adults
that spawned in the fill of 1987. As juveniles, these coho might not have migmted until the spring
of 1989. The 1987 brood jacJm (two year olds) returned and were accounted for in the fall of 1989.
The remaining adults returned and were accounted for in 1990. Thus, a 1987 brood year entry in a
coho table is in fact ourrent throwzh  1990 returns. Similarly, a conmlete accounting of a chinook
salmon brood ma take six years.” In
reportable with 1J90 mtum  year data
these Iqolts).

Authorship

such a case, the 1984”&00d  wiuld be the M&t brood filly
(reporting up to the 1990 run year was * u r n  g o a l  f o r

The views represented in this volume are those of the Oregon Department of Fish and Wildlife
(ODFW),  and do not necessady  represent the views of other CIS participants. Portions of the
information in this repoti  are xeported  in standard formats developed by the CIS participants. The
Columbia River Inter-Tribal Fish Commission provided coordinating services to provide consistency
among the five Stock Summary Report volumes. This report includes all data received from the
agencies by September 30, 1992.
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METHODS

Following Howell et al.’s methodology (1985), published and unpublished anadromous fish data
derived from both a litemture review and contacts with biologists and hatchery personnel were
summarized by subbasin.  This report includes all of that infonnat.ion  which could be located and fit
into a set of standmdized  tables. The agencies wem Iiee  to introduce these tables in the order they
found appropriate to the following major text headings:

Geogmphic  Location
(A brief description of the subbasii)

origin -

(Source of bmodstock  or eggs for hatchery stocks,
introductions)

Distribution
(’The distribution of the species in the subbasin)

Production
Adult Life History
Juvenile Life History
Biochemical-Genetic Characteris&s
Diseases
Refenmces

history of hatchery stock

Ten categories of information based on the Northwest Power Planning Council comments on the
1985 SAR were addressed. A list of the standard tables developed to address these categories, and
a key to the two letter codes used to identify them throughout the document, follows at the end of
this section.

1. Species and Strain

Maps wem used to depict spawning, rearing, and hatchery locations for at least one anadromous
species per subbasin. A complete set of these maps maybe found in the 1990 Subbasii  Production
Plans.

2. Tfig of Runs

Charts also developed for the 1990 Subbasin Production Plans were used to depict the freshwater
life history of the salmon and steelhead.  Peak dates were added when available. Available
information that related to adult migration timing (such as jaw tags, radio telemetry, pit tags, freeze
brands) was summarized. These timing charts also addressed incubation, rearing, and emergence
times.

3. D~ Status and Tolerance

Diseases with management importance, as defined by the Model Compmhensive Fish Health
Protection Progmm for the l%c~lc Northwest (Weld et al. 198’7), we~ listed in the standard table
coded “TD”. These disases  are generally those that restrict stock transfers. In some cases
agencies reported more comprehensive lists. Any known subbasin speciilc  information on resistance
or treatment response was cited in the text.

3



4. Stock Size, Stock Recruitment

Accounting for the number of recruits per spawner first mquims an estimate of the total number of
spawners. Age-specific mtum  data for a series of years is then needed to track the recxuits.
Standard age composition table code “RN” reports a breakdown of spawner escapement by total age.
& Wfic _* of sport -h (* RS), hatchery rack (code RH), and subbasin  totals (code
RB), wem also generated when possible.

In the special case of summer steelhead, the total age assigned may have been the ~Q@ total age
of the fish at maturity in the spring. Steelhead  needing such a projected total age might include
steelhead  non-lethally sampled in August at a weir or ladder during the first calendar year of their
two year run span. These fish would not be spawning until the following spring. Such data was
only reported if it was considered an adequate sample for describing the age composition of the run
at maturity.

.
IMmates of the total number of smoks were included in standard table (code JA4) that reports
outmigmtion  totals by season and brood year.

5. Freshwater and Ocean Migration Charactdstkx

Residualism  was described in tables of age composition (code AC) that included freshwater age.
Anything known about non-anadromous populations existing in sympatry  with anadromous forms
was discussed in the text.

Ocean and river distribution data are with few exceptions only available fmm coded wim tags
recovered during fishexies not designed to scientifically sample distribution. This report focused on
providing a subbasin  specflc  guide to the available coded wire tag groups, including their number
and size at release (table code TR). Numemus  reports available from the Pacific States Marine
Fisheries Commission and the Pacific Salmon Commission detail aspects of time and place of
recovery for any coded wire tag code of interest.

6. Survival and Fecundity I

Actual measurements of suMval by life stage = extremely rare and most subbasin  spectilc data are
described in a text format.

Fecundity data are also rare, and infrequently measured even in hatcheries. When such data was
available, it was reported in standard table “AF. w Fecundity data are usually a measum of total egg
take divided by the number  of females spawned. Sometimes the total egg take figme  itself is based
on old f=undity estmatm multiplied by the number of females.

The proportion of females in a brood’s various age classes are rwported in a table coded “AS”. The I
“Total % Female” value in this table is based on the age composition of a brood, weighted by the
“% Female” in each age class (unless otherwise stated). For example, if 10% of a coho brood
returned at two years of age, the rest as three year olds, all of the jacks were male, and f~ percent
of the adults  were female, them.

(.10 x .00) + (.90x .50) = .45

Forty-five percent of the accounted for brood was female.
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The “N” reported in this table is the sum of the fish belonging to the brood that were actually aged
and SeXed.

7. Age and Size Composition, Liie Stage Timing

The timing of early life stages was reported in charts developed for the Subbasin  Production Plans.
These charts (cakxl  ~ depiet the freshwater life history of the sahnon  and steelhead.

Length was the most universally measured parameter of smelt size. Mean length, range, and
sample size basis wem displayed for outmigrating smelts (table code SL). Such data may reflect
rearing conditions or the timing of outmigmtion  sampling, therefore a mfemnce was included
directly in these tables.

The life history tit of fieshwaterhcezm  age combinations was displayed in standard table “AC”.
In this and other tables, the number of years of freshwater residence is denoted by the number
displayed before a decimal point. The balance of the total age in years (usually equivalent to the
number of years of saltwater residence) follows the decimal point. Thus a eoho  jack salmon would
be described as a “2.0”, a three year adult a “2.1”.

The “N” column in the table reports the sum of fish belonging to a brood that were aged. This was
a crude measure of cofildence,  because each of the run years summed could have had a different
sampling rate. Note the size of entire brood was reported elsewhere.

Adult length data was displayed utilizing the above freshwater-ocean age spedlc  format. Methods,
sample size and standard deviations are also included in standard table code “AL”. Because the
availability of weight data is ram, no standard tables were &veloped  to report this data.

8. Current Rearing and Release Methods (Hatcheries)

Standard table code “TR”, based on a Washington Department of Fisheries format reports most of
the information concxming  hatchery RJeases. The use of a uniform set of deftitions  for the ‘Life
Stage’ at release column proved impossible, both between, and within some states. Each of the
states therefore defined the terms they used for this table.

Outplanting  was described in the hatchery release table. The reporting of all hatchery releases in
the Columbia Basin in a common format. on 8.5 x 11 inch ~atxx led to less detail than is available
in the assorted source databases. Further CIS development “w~ likely allow additional detail for this
table. For instance in the ‘Release Site’ field, where presently only the common name of the creek
or river of release is listed.

9. Anatomical and Bhxlwmical  Traits

A collection of eleetmphomtic  tables from major published works in the Columbia Basin were
collected and appear as appendices. These tables wem reproduced verbatim, and reflect the
nomenclature used by msearehers  to report allele frequencies at their time of publishing. Efforts
have subsequently been made by the American Fisheties  Society to standardize the reporting of this
type of information. The availability of meristic data was noted for the applicable subbasins.

10. Genetic Variability, Straying

Emigration and immigration were &scribed  in a standard table format proposed by Idaho (standard

. . . . 5



I
table codes AE and AI). These tables report the number of amasses examined for coded wire tags
at hatcheries and during spawning ground surveys, the number of tags recovered, and an expanded
“total number estimated” based on the numbers reported by PSMFC.  Approximately 4,600
individual coded wire tag codes have been released to date in the Columbia River Basin, the bulk of
these into Washington and Oregon waters. Ham@ recoveries wem not listed in the standard form
of the these tables.

Standard, and Non-standard Table Codes.

A collection of standmlized  tables conveyed the above information. An upper case, two letter de
identifies the category of these tables. The standard table codes are as follows:

(=0

mmm
(m
:&$

(AC)
(As)
(AL)
(w
m)
[Al@

m)
(AD)
m

NPPC habitat quality
Returns back as Natml  spawner%
Returns back to a Hatchery. 99% of the time these are mck mtums,  but a few places
with 100% marking have made splits between marked and unmarked f~h.
Tribal catch in the subbasin
Sport catch in the subbasin.
Subbasii  grand total, (subbasi.n catches, natural and hatchery escapement).
Number of juvenile migrants
Length of smelts
Age composition (freshwater.ocean)
Percent finales by brood year and age class
Mean fork length by broody= and age CkS
Mean fecundity by brood year and age class
Hatchery releases by brood year ‘
Emigration of tagged fish
#llllif#;dOL_  fish

Distribution, present@otential  and absence figure
Subbasin  plan bar chart of life stage -g

I

.I

Deviations from the standard formats, (i.e. run years instead of brood years), am identifkxi  with a
third lowemse letter such as: RS-a or ItS-b.

Tables for categories of information without ~ formats also have a third lowercase letter,
and W= coded as follows:

TS-a, etc. Survival tables, any life stage
ST-a, etc. Non-standard Smelt Timing information
AT-a, etc. Non-standmd Adult Tkning  infommtion
AH-a, etc. Adult Harvest information, i.e. Ocean or mainstem
ET-a, etc. Egg Take data
AW-a, etc. Mean weight by brood year and age class
JC-a, etc. Juvenile age Composition

6
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RESULTS

The results of this project are contained in five volumes.

Volume I includes the following Oregon
subbasins  below Bonneville Dam:

tiwer Columbia
Mid-Willamette
Clackarnas
Molalla
TuaMin
Coast Range
Santiam
Mckenzie
Coast Fork
Iang Tom
Middle Fork
Sandy
Hood River

Volume III includes the following Washington
subbasins below McNar’y Dam:

Lower Columbia
Grays
Rkwhoman
Cowlitz
Kalama
Lewis
;as:gal

White Sahnon
Klickitat

Volume V includes the following Idaho subbasin~

Clearwater
Mainstem
South Fork
Mid Fork
Locksa
Selway

Volume II includes the following Oregon
subbasins  above Bonneville Dam:

15 Mile
Deschutes
J#llhlly

Grande Ronde (including data for Washingt

Volume IV includes the following Washing
subbasins  above McNary Dam:

T* Walla (including &ta for Oregon)

Tucannon
Yakima
Upper Columbia
Wenatchee
Entiat
Wells
Methow
Ohlmagim

Salmon River
Lower Mainstem
Little Sahnon
Mid-Mainstem
Upper Mainstem
Lemhi
Headwaters
South Fork. .
Pahsimeroi

The following Tables 1 through 5 summa, by species, the presence or absence of the
standardize (and some non-standa.rtbd)  tabular data for the Oregon subbasins  below Bonnevill~
Dam. Tables 6 through 10 cover the region above Bonnev~e  Dam.

.
. .
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Table 1. Summ=y  of ~bular  information on spring chinook salmon in eleven Oregon subbasins
below Bonneville Dam.

# SPAWNERS

TuTAL SUEEASN
Xm’uRNs

LENGTH

AGE COMP. d /

s= RATlo

# SMOLTS I I 1 I I I 1 I I I I



Table 2. Summav  of tabular information on fall chinook in eleven Oregon subbasins below
Bonneville Dti.

SUBBASIN
r. A”%—

—

Q/

Id InWin Clak mda tlld Cmg Suit mckc Crrk mid sand
ltom tk

~AT 4 J d / J 4 4

SUBBASIN
DISTMEUTION

PRODUCTION

HATcHEltY J d // d
RELEASES — .

HA’IcnmY
REruRNs — — —



Table 3. Summ~ of tabular information on coho in eleven Oregon subbasins below Bonneville
Dam. -
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Table 4. Summmv of tabular information on summer steelhead  in eleven Columiba River subbasins

I kd
I

I
-Al’ 4

SUBBASIN
DISIIUBUTION

PRODUC170N

HATCHERY 4
RELEASES

H HATCHEUY

II ImruRNs I

I SUBBASIN
. . ..*— Iv lllmcvnal

sFom

II

mADULT Ii
xirSmRY

# SPA~
.. .

I
TurAL SUBBASIN
. — - . . .-x  UMJ3 I I I 1

#

AGE COW. J 4

Smc RATIO

~rrr

MMWRATION

EMIGRATION

mvENlrELJPa
HISTORY

TIMING J 8f

SA40LT
mNGTH

# SMOLTS

BIOCHEMICAL J

DISEASE 4



Table 5. Summu of tabular information on winter steelhead  in eleven Oregon subbasins below.
B o n n e v i l l e  D a m .

.
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Table 6. Summary of tabular information on spring chinook salmon in seven Oregon subbasins
above Bonneville Dam.

. .

.-
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Table7. Summ~of  tibulminfomation  on fdlchinmk  dmon~sevenO  regonsubb~insabove
Bonneville Darn.

HOOD 15 DESCHUTES JOHN u’MA~ GRANDE IMNAHA
DAY RONDE

HANTAT / J J J

SUBBASIN
DISTRIBUTION J

PRODUCIION

HATCHERY
RELEASES J / 4

HATCHERY
REruRNs

SUBBASIN HARvEsr

SFORT

ADULT LJFE HISK)RY

# SPAWNERS

TwrAL  suBBAslN
REruRNs

LENGTH J

AGE COMP. /

SEX RATIO

FEcuNDrrY

IMMIGIuITON
J J

EMIGRATION
/ 4

JumNxLEm
HISTORY

TIMING 4 J Q/

SMOLT LSNGTH

# SMOLTS

BmcHmlIcAL J

DISEASE d

i
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Table 8. Summary of tabular information on coho salmon in seven Oregon subbasins above— . . . —
Bomeville  Dam.

HOOD M DEXHUTZS Jom UMATILLA GRANDE m4NAHA
RIVER MILE DAY RONDE

HABU’AT d 4

SUBEASIN
DISTRIBUTION

PRODUCTION

HATCHERY
RELEASES 4 4 J

HATCHERY
REruRNs

SUEEAWN HARVEST

SPORT

ADUET IJFE HISTORY

# SPAWNERS .

TurAL SUBBASIN
REruRNs **

LENGTH

AGE COMP.

SEX RATlo

~1’rr

IMMIGRATION 4 4

EMKIUTION 4

mvaNILKLIFE
RISIVRY

TIMING J

SMOLT LEJWI’H

# SMOLTS

BxoCHEMrcAL

DISEASE
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Table 9. Summary of tabul~ information on summer stedhead  in seven Oregon subbasins above
Bonneville Darn.



Table 10. Summary of tabular information on winter steelhead in seven Oregon subbasins above
Bonneville Dam:

HOOD 15 DESCHUT= JOHN UMATILLA GRANDE IMNAHA
DAY RONDE

HAMrAT 4

SUEEASIN

~N 4 4

PRODUCTION

HATCHERY
/ 4 J

HA~Y
REruRNs

SUEEASIN HARVEST

SPORT

ADULT LIP% HISTORY

# SPA~

‘mrAL SUEBASIN
RETuRNs +.

LmmrH

AGE COMP.

s= RATIO

PEcuNDrN

~TION

-ORATION

~LIPE
HBKxtY

TJIUING

SMOLT MN~

# SMOLTS

310cHEMlcAL

DISEASE

.
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GEOGRAPHIC

HOOD RIVER SUBBASIN

Naturally Produced Spring Chinook Salmon

LOCATION

The Hood River, located in north central Oregon, flows in a northeasterly direction to enter
the Columbia River at approximately RM 169. The subbasin  covers approximately 352
square miles. The Hood River is located above Bonneville Dam.

ORIGIN

Spring chinook are indigenous to the Hood River subbasin. Non-indigenous stocks
introduced into the subbasin include the Carson and Lookingglass  Creek stock (see HOOD
RIVER SUBBASIN, Hatchery Produced Spring Chinook Salmon, PRODUCTION).

DISTRIBUTION

S&!’X@n

Limited information is available on the spatial distribution of spring chinook in the Hood
River subbasin.  It is believed that the population is primarily located in the mainstem  of the
Hood River, in the West Fork Hood River, and in several streams that are tributary to the
West Fork (Figure 1). It is believed that little if any spawning or rearing of spring chinook
occurs in the Middle and East fork drainages of the Hood River (Oregon Department of Fish
and Wildlife and Confederated Tribes of the Warm Springs Reservation of Oregon 1990).
The quality of the spawning and rearing habitat varies throughout the subbasin (Tables 1 and
2).

PRODUCTION

MK!?!fM

sport

Subbasin: Spring chinook are currently harvested incidentally in the winter steelhead
fishery. The sport fishery primarily occurs in the mainstem  of the Hood River below the
confluence of the West Fork of the Hood River. There are no records of a season closure in
the subbasin.  No brood year specific estimates of harvest are available. Run year specific
estimates of harvest (punch card) are available from Oregon Department of Fish and Wildlife
(unpublished data).

Treaty

Subbasin: The entire Hood River subbasin is located on lands ceded to the United States
by the Confederated Tribes of the Warm Springs Reservation. The tribal harvest of naturally
produced spring chinook is unknown but it is believed that the numbers harvested each year
are low.

HOOD RIVER 1



ADULT LIFE HISTORY

Subbasi.n

Numbers: No brood year specific estimates of escapement are available. Run year
specific estimates of escapement past Powerdale Dam are available for the 1963-71 run years
in Oregon Department of Fish and Wildlife and Confederated Tribes of the Warm Springs
Reservation of Oregon (1990).

HOOD RIVER 2



F i g u r e  1 . Spring  chinook distribution  in the Hood River subbasin,  based
on the NPPC presence\absence data base (solid and dashed lines
respectively) and the BPA Geographic Information System.
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Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality
of Hood River subbasin  spring chinook  production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) -- -- -- 100.0 -- 25.4 --

Acres (%) -- -- -- .- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of Hood
River subbasin spring chinook production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) -- -- -- 100.0 -- 5.5 --

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.

HOOD RIVER 4



REFERENCES

Oregon Department of Fish and Wildlife and Confederated Tribes of the Warm Springs
Reservation of Oregon. 1990. Hood River subbasin  salmon and steelhead  production
plan. Columbia Basin System Planning Report to Northwest Power Planning Council,
Portland, Oregon.

HOOD RIVER 5



HOOD R.lS?ER  6



HOOD RIVER SUBBASIN

Hatchery Produced Spring Chinook Salmon

ORIGIN

The first recorded release of juvenile hatchery fish into the subbasin  is the 1984 brood
release of the Eagle Creek stock (Table 1). The Hood River subbasin  was supplemented
with juvenile hatchery fish from 1984-90 (Table 1). Stocks introduced into the subbasin
include the Eagle Creek, Carson, and Lookingglass  Creek stocks (Table 1).

A hatchery program is currently being developed to utilize the native Hood River stock as
hatchery broodstock. Hatchery broodstock will be collected at Powerdale Dam, located at
RM 4.5 on the mainstem of the Hood River; spawned at Round Butte Hatchery (DesChutes
River subbasin);  and reared in Pelton Ladder (Deschutes  River subbasin).

DISTRIBUTION

Hatchery releases in the Hood River subbasin are entirely in the West Fork of the Hood
River (Table 1).

PRODUCTION

Releases

Egg

There are no records of releases in the subbasin.

Fry

Hatchery facilities in which fry were reared or acclimated prior to release in the subbasin are
unknown cable  1). Annual numbers released ranged from 19,708 to 218,116 (Table 1).
Size at release is unknown.

Fingerling

There are no records of releases in the subbasin.

Smelt

Hatchery facilities in which smelts were reared or acclimated prior to release in the subbasin
include Oxbow Hatchery (T’able 1). Annual numbers released ranged from 134,317 to
198,002 (Table 1). Size at release ranged from 11.6 to 9.4 fish per pound (Table 1).

Jack and Adult

HOOD RIVER 7

There are no records of releases in the subbasin.



Sprt

Subbasin:  Spring chinook are currently harvested incidentally in the winter steelhead
fishery. The sport fishery primarily occurs in the mainstem  of the Hood River below the
confluence of the West Fork of the Hood River. There are no records of a season closure in
the subbasin.  No brood year specific estimates of harvest are available for subbasin  hatchery
production.

Treaty

Subbasin:  The entire Hood River subbasin  is located on lands ceded to the United States
by the Confixterated  Tribes of the Warm Springs Reservation. The tribal harvest of hatchery
produced spring chinook is unknown but it is believed that the numbers harvested each year
are low.

DISEASES

There are no hatchery facilities in the Hood River subbasin that currently hold or rear
hatchery spring chinook prior to release in the subbasin. For information on parasites and
disease agents of subbasin hatchery production that is held or reared at hatchery f~ties
located outside of the subbasin see SANDY RIVER SUBBASIN, Hatchery Produced Spring
Chinook Salmon, DISEASES.
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T a b l e  1  ( l R ) . Hatchery  re leases of  spr ing chinook salmon  into the Hood River subbasin  by brooci  year and if marked, by coded wire tag code s.

Brood Stock Hatchery L i f e Release Release F ish / Nt.mbar Release CUT/
Year Stage Date (1) Date (2) lb Released LoCat i on F in  clip

1984 Eagle Creak
1984 Eagle Creak
1 9 8 4  E a g l e  C r e e k
1984 Eagle Creek
1 9 8 4  Eagle C r e e k
1 9 8 5  C a r s o n
1 9 8 5  C a r s o n
1 9 8 5  C a r s o n
1 9 8 5  C a r s o n
1 9 8 5  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 7  Lookingglass
1 9 8 7  Lookingglass
1 9 8 7  Lookingglass
1 9 8 7  Lookinggless
1 9 8 7  Lookingglass
1 9 8 7  Lookingglass
1 9 8 7  Lookingglass
1 9 8 7  Lookingglass
1 9 8 7  Lookingglasa
1 9 8 7  Lookingglass
1 9 8 7  Lookingglass
1 9 8 8  Lookingglass
1 9 8 8  Lookingglass
1988 Lookingglaaa

. .

. .

. .

. .

.-

. .
-.
. .
. .
. .
. .
. .
. .
-.
. .
. .
oxbow
Oxhi

oxbow
. .
. .
. .
. .
. .
. .
. .

Oxbon

-.
. .
. .

f r y
f r y
f r y
f r y
f r y
f r y
f r y
f r y
f r y
f r y
f r y
f r y
f r y
f r y
f r y
f r y
f r y
f r y
Smelt
Smlt
Slnolt
m o l t
m o l t
Snlo(t
SInolt
m o l t
molt
Slnolt
f r y
f r y
f r y
f r y
f r y
f r y
f r y
m o l t
Sfnott
m o l t
amtt
f r y
f r y
f r y

0 1 / 0 9 / 8 5  - -
0 1 / 1 4 / 8 5  - -
0 2 / 0 8 / 8 5  - -
1 2 / 2 8 / 8 4  - -
01/15/85  - -
12/11/85 - -
12/19/85 - -
0 1 / 2 7 / 8 6  - -
1 2 / 1 1 / 8 5  - -
12119/85 - -
1 2 / 2 2 / 8 6  - -
1 2 / 2 2 / 8 6  - -
1 2 / 2 2 / 8 6  - -
01114/87  - -
01/ J4/87 - -
0 1 / 1 4 / 8 7  - -
0 2 / 0 9 / 8 7  - -
1 2 / 2 2 / 8 6  - -
0 3 / 1 4 / 8 8  - -
0 3 / 1 4 / 8 8  - -
0 3 / 1 4 1 8 8  - -
0 3 / 1 4 / 8 8  - -
0 3 / 1 4 / 8 8  - -
0 3 / 1 4 / 8 8  - -
03/14/88  - -
0 3 / 1 4 1 8 8  - -
0 3 / 1 4 / 8 8  - -
0 3 / 1 4 / 8 8  - -
1 2 / 1 0 / 8 7  - -
1 2 / 1 0 / 8 7  - -
1 2 / 1 0 / 8 7  - -
1 2 / 1 0 / 8 7  - -
0 1 / 0 8 / 8 8  - -
0 1 / 3 0 / 8 8  - -
1 2 / 1 0 / 8 7  - -
0 3 1 0 9 / 8 9  - -
0 3 / 0 9 / 8 9  - -
0 3 / 0 9 / 8 9  - -
0 3 / 0 9 / 8 9  - -
f2/04/88  - -
1 2 / 0 4 / 8 8  - -
1 2 / 0 4 / 8 8  - -

. .
--
. .
-.
. .
--
. .
. .
. .
. .
--,
. .
. .
. .
--
--
. .
-.
9 . 4

1:::
1 0 . 2
1 0 . 5
1 0 . 8
11.1
1 1 . 2
1 1 . 4
1 1 . 6
. .
. .
. .
-.
. .
. .
. .
1 0 . 0
1 0 . 8
1 1 . 0
11.1
. .
-.
- -

1 0 0  Naal  C r e e k
1 5 , 1 1 2  H o o d  R i v e r ,  bfFk
3 9 , 4 7 4  H o o d  R i v e r ,  UFk
19,708 Lake Branch Creek
19,000 Lake Branch Creek
1 3 , 7 6 1  H o o d  R i v e r ,  UFk
1 3 , 8 6 5  H o o d  R i v e r ,  UFk
6 3 , 0 3 7  H o o d  R i v e r ,  UFk
13,761 Lake Branch Creek
13,864 Lake Branch Creek
2 3 , 6 6 6  H o o d  R i v e r ,  UFk
2 4 , 5 6 1  H o o d  R i v e r ,  UFk
2 3 , 4 6 3  H o o d  R i v e r ,  UFk
1 4 , 7 6 7  H o o d  R i v e r ,  UFk

7 , 7 5 4  H o o d  R i v e r ,  UFk
2 9 , 6 8 8  H o o d  R i v e r ,  UFk
5 9 , 2 7 7  H o d  R i v e r ,  UFk
47,331 Lake Branch Creek
11,734 H o o d  R i v e r ,  UFk
3 0 , 9 1 0  H o o d  R i v e r ,  UFk
1 1 , 6 5 0  H o o d  R i v e r ,  UFk
1 2 , 2 8 8  H o o d  R i v e r ,  UFk
4,W2  H o o d  R i v e r ,  UFk
9 , 1 5 5  H o o d  R i v e r ,  UFk

1 4 , 5 8 0  H o o d  R i v e r ,  UFk
3 4 , 5 8 8  H o o d  R i v e r ,  UFk
1 4 , 4 5 3  H o o d  R i v e r ,  UFk
5 , 6 8 9  H o o d  R i v e r ,  UFk

2 8 , 4 1 8  H o o d  R i v e r ,  UFk
2 2 , 2 0 6  H o o d  R i v e r ,  WFk
2 9 , 8 0 1  H o o d  R i v e r ,  UFk

4 , 0 0 0  H o o d  R i v e r ,  UFk
2 9 , 5 4 4  H o o d  R i v e r ,  UFk
7 7 , 6 1 5  H o o d  R i v e r ,  UFk
22,205 Lake Branch Creek
3 3 , 0 3 3  Hoofi  Rivar, UFk
3 1 , 9 2 8  Hoocl  Rivar,  UFk
3 2 , 1 1 7  H o o d  R i v e r ,  UFk
3 7 , 2 3 9  H o o d  R i v e r ,  UFk
1 9 , 1 3 5  H o o d  R i v e r ,  UFk
1 9 , 4 2 4  H o o d  R i v e r ,  WFk
1 9 , 1 3 1  H o o d  R i v e r ,  UFk

-.
. .
. .
. .
.-
. .
. .
. .
. .
. .
. .
--
. .
. .
. .
. .
. .
. .
No mark
No mark
No mark
No mark
No mark
No mark
No mark
0 7 - 4 2 - 5 7
0 7 - 4 2 - 5 7
0 7 - 4 2 - 5 7
-.
. .
. .
. .
. .
. .
. .
No mark
No mark
0 7 - 4 2 - 5 8
0 7 - 4 2 - 5 8
. .
. .
. .
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Table 1 (TR). (cent. ) Hatchery raleaaes  of spring chinook aelmon  into the Hood River stbbesin  by brood year and if marked,  by coded Hire  tag Codes.

Brood Stock Hatchery L i f e Release Release F i shl Ntir  R e l e a s e CUT/
Year Stage Date (1) Date (2) [b Released location F i n  c l i p

1 9 8 8  Lookingglsss
1 9 8 8  Lookinggtsss
1 9 8 8  Lookingglaas
1988 Look ingglass
1 9 8 8  Lookingglaas
1 9 8 8  Lookingglaas
1 9 8 8  Lookingglaas
1 9 8 8  Lookingglaas
1988 Lookingglass
1 9 8 8  Lookingglass
1 9 8 8  Lookingglass
1988 Look ingglass
1 9 8 8  Lookingglaas
1 9 8 8  Lookingglass
1 9 8 8  Lookingglass
1988 Look ingglass
1989 Look ingglaas
1989 Look ingglasa
1 9 8 9  Lookingglaaa
1989 Look ingglass
1989 Looki ngglass
1989 Look ingglass
1 9 8 9  Lookingglasa

. .

.-

. .
Oxbou

Oxbon

Oxbobl
Oxbou
Oxbobl

. .

. .

. .

. .

. .

. .
-.

f r y
f r y
f r y
Smelt
Slnolt
m o l t
Smelt
Smelt
smelt
Slnolt
Smlt
Smelt
Smo(t
Snlolt
Sknolt
Smelt
f r y
f r y
f r y
f r y
f r y
f r y
f r y

1 2 / 0
01/2
1 2 / 0
0 3 / 1
0 3 / 1
0 3 / 1
0 3 / 1
0 3 / 1
0 3 / 1
0 3 / 1
0 3 / 1
0 3 / 1
0 3 / 1
0 3 / 1
0 3 / 1
0 3 / 1
1 2 / 2
1 2 / 2
1 2 / 2
12/2
0 2 / 2
0 2 / 2
0 2 / 2

/88 - “
/89 - -
/88 - “
!/90 - -
!/90 - “
!/90 - “
!/90 - -
!/90 - -
!/90 - -
~/90 - -
i/90 - -
i/90 - -
i/90 - -
~/90 - “
,/90 - “
,/90 - -
789 . .
789 . .
‘ / 8 9  - -
789 . .
1 / 9 0  - -
1 / 9 0  - -
)/90 - -

. .

. .

. .
9.9

1 0 . 1
1 0 . 2
1 0 . 3
1 0 . 5
1 0 . 8
9 . 4

1:::
1 0 . 0
1 0 . 3
1 0 . 2
1 0 . 4
-.
-.
-.
-.
.>.
. .
. .

1 , 1 3 2
1 9 , 9 3 4
1 9 , 8 3 8
10,890
11,211
13,974
11,330
7 , 7 7 0

11,664
2 3 , 9 7 0
3 1 , 6 8 0
1 0 , 6 5 0
2 0 , 8 0 0
1 9 , 1 5 8
10,761
14,144
4 , 9 9 2

2 5 , %
12,762
2 , 1 1 6
8 , 7 4 9

10,864

Hood River, UFk
Ledd Creek
Lake Branch Creak
Hood River, UFk
Hood Rivar,  UFk
Hood Rivar,  UFk
Nood River, UFk
Hood River, UFk
Nood River, bJFk
Nood River, UFk
Hood River, bJFk
Hood River, UFk
Hood River, UFk
Hood River, UFk
Hood River, UFk
Hood Rivar,  UFk
Hood River, UFk
Hood River, UFk
Hood River, UFk
Hood River, UFk
Hood River, UFk
Hood River, UFk
Hood Rivar,  UFk

. .
-.
-.
No mark
No mark
No mark
No mark
No mark
No mark
0 7 - 5 2 - 2 3
No mark
0 7 - 5 2 - 2 3
No mark
No mark
0 7 - 5 2 - 2 3
0 7 - 5 2 - 2 3
-.
-.
-.
-.
. .
-.
. .
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HOOD RIVER SUBBASIN

Naturally Produced Fall Chinook Salmon

GEOGRAPHIC LOCATION

The Hood River, located in north central Oregon, flows in a northeasterly direction to enter
the Columbia River at approximately RM 169. The subbasin covers approximately 352
square miles. The Hood River is located above Bonneville Dam.

ORIGIN

Fall chinook are indigenous to the Hood River subbasin. There are no records of the
subbasin  having ever been supplemented with hatchery fish.

DISTRIBUTION

Subbasin

Limited information is available on the spatial distribution of fall chinook in the Hood River
subbasin.  It is believed that the population is primarily restricted to the mainstem  of the
Hood River. Punchbowl Falls (RIM 0.4 on the West Fork Hood River) either impedes or
restricts upstream migrants into the West Fork Hood River and little, if any, spawning or
rearing of fall chinook occurs in the Middle and East fork drainages of the Hood River
(Oregon Department of Fish and Wildlife and Confederated Tribes of the Warm Springs
Reservation of Oregon 1990). The quality of the spawning and rearing habitat varies
throughout the subbasin  (Tables 1 and 2).

PRODUCTION

l@!eSI

sport

Subbasin:  Fall chinook are currently harvested incidentally in the summer steelhead
fishery. The sport fishery primarily occurs in the mainstem of the Hood River below the
confluence of the West Fork of the Hood River. There are no records of a season closure in
the subbasin. No brood year specific estimates of harvest are available. Run year specific
estimates of harvest (punch card) are available from Oregon Department of Fish and Wildlife
(unpublished data).

Treaty

HOOD RIVER 11

Subbasin:  The entire Hood River subbasin is located on lands ceded to the United States
by the Confederated Tribes of the Warm Springs Reservation. The tribal harvest of naturally
produced fall chinook is unknown but it is believed that the numbers harvested each year are
low.



ADULT LIFE HISTORY

Subbasin

Numbers: No brood year specific estimates of escapement are available. Run year
specitIc  estimates of escapement past Powerdale Dam are available for the 1963-71 run years
in Oregon Department of Fish and Wildlife and Confederated Tribes of the Warm Springs
Reservation of Oregon (1990).
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Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality
of Hood River subbasin fall chinook production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 100.0 -- -- -- - - 19.7 --

Acres (%) -- -- .- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of Hood
River subbasin fall chinook production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 0.0 0.0 0.0 0.0 - - 0.0 --

Acres (t) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.
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plan. Columbia Basin System Planning Report to Northwest Power Planning Council,
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HOOD RIVER SUBBASIN

Naturally Produced Coho Salmon

GEOGRAPHIC LOCATION

The Hood River, located in north central Oregon, flows in a northeasterly direction to enter
the Columbia River at approximately river mile RM 169. The subbasin  covers
approximately 352 square miles. The Hood River is located above Bonneville Dam.

ORIGIN

Coho are indigenous to the Hood River subbasin. Non-indigenous stocks released into the
subbasin  include the Little White Salmon, Washougal, and Cascade stocks and an unknown
stock obtained from Bonneville Hatchery (see HOOD RIVER SUBBASIN, Hatchery
Produced Coho Salmon, PRODUCTION). Subbasin production has been entirely from the
native stock since the last recorded release of hatchery fish in 1977.

DISTRIBUTION

Limited information is available on the spatial distribution of coho in the Hood River
subbasin. It is believed that the population is distributed throughout most of the mainstem of
the Hood River and its tributaries (excluding the West Fork Hood River). It is believed that
Punchbowl Falls @M 0.4 on the West Fork Hood River) may impede or block upstream
migrants into the West Fork drainage of the Hood River (Oregon Department of Fish and
Wildlife and Confederated Tribes of the Warm Springs Reservation of Oregon 1990). The
quality of the spawning and rearing habitat varies throughout the subbasin (Tables 1 and 2).

PRODUCTION

Harvest

sport

Subbasin: There is currently no sport fishery in the Hood River subbasin that targets
coho. Coho are currently harvested incidentally in the summer steelhead  fishery. There are
no records of a season closure in the subbasin. No brood year specific estimates of harvest
are available. Run year specific estimates of harvest (punch card) are available from Oregon
Department of Fish and Wildlife (unpublished data).

Treaty

HOOD RIVER 15

Subbasin:  The entire Hood River subbasin is located on lands ceded to the United States
by the Confederated Tribes of the Warm Springs Reservation. The tribal harvest of naturally
~mced coho is unknown but it is believed that the numbers harvested each year are very

.



ADULT LIFE HISTORY

Subbasin

Timing: Peak migration in Hood River past Powerdale Dam occurred in September and
October (Howell et al. 1985).

Numbers: No brood year specific estimates of escapement are available. Run year
specific estimates of escapement past Powerdaie Dam are available for the 1963-71 run years
in Oregon Department of Fish and Wildlife and Confederated Tribes of the Warm Springs
Reservation of Oregon (1990).

spawner Area

Timing: Spawning recurs during October and November (Oregon State Game
Commission 1963, cited by Howell et al. 1985).
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Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality
of Hood River subbasin coho production areaa.

Distance/ Excellent Good Fairb Pool+ Unknown Total Confi-
Area dence

Miles (%) 12.5 0.0 7.9 79.6 -- 61.7 --

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of Hood
River subbasin coho production areaa.

HOOD RIVER 17

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 0.0 0.0 0.0 0.0 -- 0 .0 - -

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.
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HOOD RIVER SUBBASIN

Hatchery Produced Coho Salmon

ORIGIN

The first recorded release of juvenile hatchery fish into the subbasin  is the 1967 brood
release from the Little White Salmon stock (Table 1). The Hood River subbasin  was
supplemented with juvenile hatchery fish in 1967, 1971, and 1977 (Table 1). Adults were
outplanted  into the subbasin in 1966 and 1968 (Table 1). Stocks introduced into the subbasin
include the Little White Salmon, Sandy, Washougal, and Cascade stocks and an unknown
stock obtained fkom Bonneville Hatchery (Table 1). There is currently no coho hatchery
supplementation program in the subbasin.

DISTRIBUTION

Subbasin

Hatchery fry were released into the Middle and East forks of the Hood River and adult fish
were released into the Middle and East forks of the Hood River and into Ned and Clear
Branch creeks (Table 1). Neal Creek is a tributary to the mainstem  of the Hood River and
Clear Branch Creek is a tributary to the Middle Fork of the Hood River.

PRODUCTION

Releases

Egg

There are no remrds of releases in the subbasin.

Fry

Hatchery facilities in which fry were reared or acclimated prior to release in the subbasin
include Little White Salmon NFH and Washougal  and Cascade hatcheries (Table 1). Annual
numbers released ranged from 239,400 to 969,323 (Table 1). Size at release ranged from
1,235 to 550 fish per pound (Table 1).

Fingerling

There are no records of releases in the subbasin.

Smelt

There are no records of releases in the subbasin.

Jack and Adult

Hatchery f=ilities in which jacks and adults were held prior to release in the subbasin
include Sandy and Bonneville hatcheries (Table 1). Annual numbers released ranged from
225 to 1,480 (Table 1).
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DISEASES

There are no hatchery facilities in the Hood River subbasin  that currently hold or rear
hatchery coho salmon prior to release in the subbasin.  For information on parasites and
disease agents of subbasin  hatchery production that is held or reared at hatchery facilities
located outside of the subbasin see SANDY RIVER SUBBASIN, Hatchery Produced Coho
Salmon, DISEASES and see LOWER COLUMBIA RIVER SUBBASIN, Hatchery Produced
Coho Salmon, DISEASES.
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Table  1  (TR). Hatchery re leases of  coho  sabnon  into the Hood River subbesin  by brood year and if marked, by coded Hire tag Codaa.

Brood Stock Hatchery L i f e Re 1 ease Release F i ah/ N-r Re 1 ease CUT/
Year Stage Data (1) Date (2) lb Raleassd  Location F i n  c l i p

1966
1967
1967
196s
1960
196s
196s
1970
1971
1977

Unknonn Bonnavi  1 (e
L Uhite Salmon L Uhite Salmon
L White Salmon L Uhite Salmon
Unknown Bonnevi  1 le
Unknwn Bonnevi  1 le
Unknomn Bonnevi  11 e
Unknoun Bonnevi  1 le
Sandy River Sandy
Uashougal Uashougal
Cascade Cascade

adult
f r y
f r y
a d u l t
a d u l t
a d u l t
a d u l t
adult
f r y
f r y

0 9 / 0 5 / 6 6
0 2 / 1 4 / 6 7
0 2 / 1 4 / 6 7
09/1 716s
0 9 / 1 5 / 6 s
09/1 5/6s
09/1 7/6s
1 1 / 1 0 / 7 0
0 4 / 1 6 / 7 1
0 3 / 2 1 / 7 7

. .

. .

. .

.-

. .

. .

. .
-.
. .
0 3 / 2 2 / 7 7

-.
1 , 0 5 0 . 0
1 , 0 5 0 . 0

. .

. .

. .

.-

. -
5 5 0 . 0

1 , 2 3 5 . 0

225
186,900
5 2 , 5 0 0
1 4 0

990
150
200
320

3 0 2 , 5 0 0
9 6 9 , 3 2 3

Clear Branch Creek
Hood Rivar,  East Fork
Hood River, Middla  Fork
Neal Creek
Hood River, East Fork
Hood River, Miclde  Fork
Hood River, MiddLe  Fork
Hood River, East Fork
Hood River, East Fork
Hood River, East Fork

. -

. .

. .
-.
. -
. .
-.
-.
-.
. .

a Est imates are  f rom Oregon Department  of  F ish and Ui ldl i fe  (unpubl ished data) .
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HOOD RIVER SUBBASIN

Naturally Produced Summer Steelhead

GEOGRAPHIC LOCATION

The Hood River, located in north central Oregon, flows in a northeasterly direction to enter
the Columbia River at approximately RM 169. The subbasin covers approximately 352
square miles. The Hood River is located above Bonneville Dam.

ORIGIN

Summer steelhead  are indigenous to the Hood River subbasin. Non-indigenous hatche~
stocks that have been introduced into the subbasin include the Skamania, Washougal, Blg
Creek, and Cascade stocks and one unknown stock of hatchery fish obtained horn  Oxbow
Hatchery. Natural production is believed to occur as the result of hatchery supplementation
in the Hood River subbasin.

DISTRIBUTION

Subbasin

Limited information is available on the spatial distribution of summer steelhead  in the Hood
River subbasin. It is believed that the population is generally distributed throughout the
entire subbasin  but that spawning and rearing primarily occurs in the mainstem of the Hood
River and its tributaries (excluding the East and Middle forks of the Hood River) and in the
West Fork drainage of the Hood River (Oregon Department of Fish and Wildlife and
Confederated Tribes of the Warm Springs Reservation of Oregon 1990; Figure 1). The
quality of the spawning and rearing habitat varies throughout the subbasin (Tables 1 and 2).

ocean

“Ocean distribution is largely unknown; however, one tagged adult which was released in the
West Fork, Hood River was recovered in the north Pacific Ocean, south of the Aleutian
Islands, approximately 18@ longitude and 45”N latitude” (International North Pacific
Fisheries Commission 1981, cited by Howell et al 1985).

PRODUCTION

Ehm2u

sport

Subbasin:  The Hood River subbasin currently sustains a popular summer steelhead
fishery. The sport fishery primarily occurs in the mainstem  of the Hood River below the
confluence of the West Fork of the Hood River. There are no records of a season closure in
the subbasin. No brood year specific estimates of harvest are available. Run year specific
estimates for the combined harvest (punch card) of naturally and hatchery produced fish are
available from Oregon Department of Fish and Wildlife (unpublished data).
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Treaty

Subbasin: The entire Hood River subbasin  is located on lands ceded to the United States
by the Confederated Tribes of the Warm Springs Reservation. The tribal harvest of mturally
~~l~mmer  steelhead  is unknown but it is believed that the numbers harvested each

.

ADULT LIFE HISTORY

Subbasin

Timing: Adult steelhead  can be found in the Hood River subbasin throughout the year.
The peak of the steelhead  run passes Powerdale Dam from mid-March through mid-May
(Lichens and Haxton undated, cited by Howell et al. 1985). The steelhead  run peaked at the
Punch Bowl ladder from mid-May through mid-July (Haxton  1965, cited by Howell et al.
1985).

Spawner Area

Timing: Summer steelhead  primarily spawn in the Hood River subbasin from May-July
(Howell et al. 1985).

JUVENLE  LIFE HISTORY

Age Structure

In 1965 90% of 20 wild steelhead  smelts sampled in the Hood River were age 2 + (Lichens
and Haxton undated, cited by Howell et al. 1985). In 1966 the age composition of steelhead
smelts “sampled (n =40) was 45% age 1+, 27.5% age 2+, and 27.5% age 3+. Differences
between the two years may have been due to size selectivity of the different types of traps
used each year and mortalities during the 1964 flood” (Lichens and Haxton undated, cited by
Howell et al. 1985).

In 1964 and 1965 the downstream migration of wild juvenile steelhead  in Hood River peaked
in late May (Howell et al. 1985). Outmigration  in the fall has also been reported but has not
been verified or measured (Haxton  1965, cited by Howell et al. 1985).
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Figure 1. Summer Steelhead distribution in the Hood River subbasin,
based on the NPPC presence\absence data base (solid and dashed
lines res~ectivelv)  and the BPA Geographic Information System.
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Tabl@ 1 (HB-1) . Estimated amount of spawning and rearing habitat by quality
of Hood River subbasin summer steelhead production areaa.

Distance/ Excellent Good Fai# Poorb Unknown Total Confi-
Area dence

Miles (%) 1.6 6.3 30.6 61.6 114.7

Acres (%) -- -- -- .- -- -- --

a

b

Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.
Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of Hood
River subbasin summer steelhead production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 0.0 0.0 0.0 0.0 -- 0.0 --

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.
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HOOD RIVER SUBBASIN

Hatchery Produced Summer Steelhead

ORIGIN

The first recorded release of juvenile hatchery fish into the subbasin is the 1958 release from
the Hatchery Hood River stock (Table 1). The Hood River subbasin was supplemented with
juvenile hatchery fish from 1958-90 and adults were outplanted  into the subbasin  in 1968 and
1969 (Table 1). Stocks introduced into the subbasin include the Washougal, Big Creek,
Cascade, and Skamania stocks and an unknown stock obtained from Oxbow Hatchery (Table
1). The Hatchery Hood River stock was developed from summer steelhead  collected at
Powerdale Dam; located at RM 4.5 on the mainstem  of the Hood River. The Slamania
stock is the only hatchery stock that is currently released into the subbasin.

DISTRIBUTION

Subbasin

Juvenile hatchery fish have been released into the mainstem  and West Forks of the Hood
River and into Lake Branch Creek, a tributary to the West Fork of the Hood River (Table
1). Adult fish were released into the East and West forks of the Hood River (Table 1).
Juvenile hatchery fish are currently released into the mainstem  and West Forks of the Hood
River (Table 1).

PRODUCTION . .

Release$

Egg

There are no records of releases in the subbasin.

Fry

There are no records of releases in the subbasin.

Fingerling

Hatchery facilities in which fingerlings were reared or acclimated prior to release in the
subbasin  include Oak Springs Hatchery (Table 1). Only one recorded release of 114,000 fry
was made in 1984 (Table 1). Size at release ranged from 55 to 50 fish per pound (Table 1).

Smelt

Hatchery facilities in which smelts were reared or acclimated prior to release in the subbasin
include Hood River, Gnat Creek, and Oak Springs hatcheries (Table 1). Annual numbers
released ranged horn  1,800 to 185,510 (Table 1). Size at release ranged from 22.0 to 3.5
fish per pound (Table 1).

Adult

Hatchery facilities in which adults were held prior to release in the subbasin include Big
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Creek, Cascade, Hood River, and Oxbow hatcheries cable 1). Annual numbers released
ranged from 262 to 550 (Table 1).

sport

Subbasin: The Hood River subbasin  currently sustains a popular summer steelhead
_. The sport fishery primarily occurs in the mainstem of the Hood River below the
confluence of the West Fork of the Hood River. There are no records of a season closure in
the subbasin.  No brood year spec~lc estimates of harvest are available. Run year specific
estimates for the combined harvest (punch card)  of naturaUy  and hatchery produced fish are
available km Oregon Department of Fish and Wildlife (unpublished data).

Treaty

Subbasin: The entire Hood River subbasin  is located on lands ceded to the United States
by the Confederated Tribes of the Warms Springs Reservation. The tribal harvest of
hatchery summer steelhead  is unknown but it is believed that the numbers harvested each
year are very low.

DISEASES

There are no hatchery facilities in the Hood River subbasin  that currently hold or rear
hatchery summer steelhead  prior to release in the subbasin. For information on parasites and
disease agents of subbasin hatchery production that is held or reared at hatchery facilities
located outside of the subbasin see DESCHUTES RIVER SUBBASIN, Hatchery Produced
Summer Steelhead, DISEASES.
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Table  1  (TR). H a t c h e r y  releaaea  of sumer  steel heeci into the Hood River aubbasin by brood year and if marked, by coded wire tag Codes.

Brocd  Stock Hatchery L i f e Release Re 1 ease F i s h /  NI.mber Releaae CUT/
Year Stage Date (1) Date (2) lb Released Locat ion Fin  Clipb

1956 Hoed River
1957 Hood River
1958 Hood River
1958 Hood River
1959 Hood River
1959 Hood River
1960 Hood River
1960 Hood River
1960 Hood River
1960 Hood River
1960 Hood River
1961 Hood River
1961 Hood River
1961 Hood River
1 9 6 1  HOOCJ  R i v e r
1961 Hoed River
1 9 6 2  Hoocl  R i v e r
1962 Hood River
1962 Hoed River
1962 Hood River
1962 Hood River
1962 Hood River
1962 Hood River
1962 Hood River
1962 Hood River
1962 Hoed River
1962 Hood River
1962 Hoed River
1 % 3  H o o d  R i v e r
1963 Hood River
1963 Hood River
1963 Hood River
1963 Hood River
1963 Hood River
1%3 H o o d  R i v e r
1963 Hood River
1963 Hood River
1963 Mood River
1%3 H o o d  R i v e r
1964 Hood River
1964 Hood River
1964 Hood River

Hood River
Hod River
Hood River
Hood River
Oak Springs
Oak Springa
Hood River
Hood River
Gnat Creek
Gnat Creek
Gnat Creek
Hood River
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Hood River
Hood River
Hood River
Hood River
Hood River
Hood River
Hood River
Hood River
Hood River
Gnat Creek
Gnat Creek
Gnat Creek
Hood River
Hood River
Hood River
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnet Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek

molt 0 4 / 1 6 / 5 8  - -
-Smelt 04/01/59 --
molt 04/13/60 --
m o l t  0 4 / 1 4 / 6 0  - -
smott 0 4 / 1 3 / 6 0  - -
m o l t  0 4 / 1 4 / 6 0  - -
m o l t  1 1 / 1 2 / 6 1  - -
m o l t  1 1 / 1 3 / 6 1  - -
smlt  0 5 / 2 5 / 6 1  - -
m o l t  0 6 / 0 2 / 6 1  - -
m o l t  0 6 / 0 5 / 6 1  - -
snwlt 0 5 / 0 7 / 6 3  - -
m o l t  0 5 / 0 8 / 6 2  - -
m o l t  0 5 / 0 4 / 6 2  - -
m o l t  0 6 / 0 8 / 6 2  - -
m o l t  0 6 / 1 1 / 6 2  - -
m o l t  0 8 / 2 8 / 6 3  - -
m o l t  0 8 / 3 0 / 6 3  - -
molt  0 9 / 0 5 / 6 3  - -
m o l t  0 9 / 0 5 / 6 3  - -
molt 0 9 / 0 6 / 6 3  - -
smlt  0 9 / 0 7 / 6 3  - -
m o l t  0 9 / 0 9 / 6 3  - -
m o l t  0 9 / 1 0 / 6 3  - -
molt 06/08/64 --
m o l t  0 6 / 0 3 / 6 3  - -
molt  0 6 / 0 4 / 6 3  - -
m o l t  0 6 / 0 5 / 6 3  - -
smott 0 4 / 1 2 / 6 5  - -
m o l t  0 4 / 1 2 / 6 5  - -
- s m e l t  0 4 / 1 3 / 6 5  - -
m o l t  0 5 / 2 2 / 6 4  - -
amolt  0 5 / 2 5 / 6 4  - -
m o l t  0 5 / 2 5 / 6 4  - -
m o l t  0 5 / 2 6 / 6 4  - -
m o l t  0 5 / 2 8 / 6 4  - -
smo[t 0 5 / 2 9 / 6 4  - -
.mdt  0 6 / 0 1 / 6 4  - -
molt 06/02/64 --
amolt 07/14/65 --
emolt 07/15/65 --
-smelt 07116165 --

9.0
8.1
11.0
1 1 . 0
1 2 . 0
12.4
9 . 0
9 . 0
8 . 7

1 0 . 0
1 0 . 0
9 . 5

1 2 . 0
1 2 . 0
2 2 . 0
2 2 . 0
1 1 . 0
1 1 . 0
1 1 . 0
1 1 . 0
1 1 . 0
1 1 . 0
1 1 . 0
1 1 . 0
9 . 0
9..5

1 0 . 5
1 0 . 5

7 . 0
7 . 0
7 . 0

1 0 . 0
1 0 . 0
1 0 . 2
1 0 . 2
1 1 . 2
1 1 . 4
1 1 . 4
1 1 . 8
1 0 . 8
1 0 . 6
1 0 . 3

1 , 8 0 0  H o e d  R i v e r
2,454 Hood River ,  Eaat  Fork
7 , 9 2 0  H o o d  R i v e r
9 , 4 6 0  H o o d  R i v e r
7 , 6 8 0  H o o d  R i v e r
7 , 7 4 6  H o o d  R i v e r
2 , 7 2 7  H o o d  R i v e r ,  Uest F o r k

20,349 Hood River ,  Uest  F o r k
18,242 Hood River ,  Uest  F o r k
12,000 Hood River ,  Uest F o r k
9,~0 Hood River ,  West  Fork
5,225 Lake Branch Creek

11,460 Lake Branch Creek
15,972 Hood River ,  Uest  Fork
13,200 Lake Branch Creek
16,038 Hood River ,  Uest  Fork
4,103 Hood River ,  Uest  Fork
7,051 Hood River ,  Uest  Fork
3,740 Hood River ,  Uest  Fork
3,355 Lake Branch Creek
3,861 Hood River ,  Uest  Fork
2,640 Lake Branch Creek
3,432 Lake Branch Creek
6,578 Hood River ,  Uest  Fork

2 8 , 3 7 7  H o e d  R i v e r ,  Uest F o r k
10,500 Hood River ,  Uest F o r k
10,500 Lake Branch Creek
9,355 Lake Branch Creek
2,100 Lake Branch Creek
9 , 4 5 0  H o o d  R i v e r ,  Uest F o r k
2,100 Hood River ,  Uest  Fork

10,000 Hood River ,  Uest F o r k
10,000 Lake Branch Creek
10,934 Lake Branch Creek
10,240 Hood River ,  West  Fork
11,346 Hood Rivar,  Uest Fork
12,004 Hood River ,  Uest  Fork
12,574 Lake Branch Creek
12,000 Hood River ,  Ueat F o r k
10,260 Hood River ,  West  Fork
10,600 Hood River, bleat Fork
1 0 , 8 1 5  L a k e  Bratwh  C r e e k

AD-RM
RP-RM
RP
RP
RP
RP
LP-RM
LP-RM
LP
LP
LP
LV-RP-RM
RP-RM
RP-RM
RP-RM
RP-RM
RV-LP-LM
RV-LP-LM
RV-LP-LH
RV-LP-LM
RV-LP-LM
RV-LP-LM
RV-LP-LM
RV-LP-LM
LV-RP
LP-LM
LP-LM
LP-LM
RP-LM
RP-LM
RP-LH
RP-RM
RP-RM
RP-RM
RP-RM
RP-RM
RP-RM
RP-RM
RP-RM
LP-LH
LP-LM
LP-LM
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Table 1 (lR). (cent .  )  Hatchery releaaea of atmner  stee lheed into  the  Hood River  s@basin  by brood year  end i f  marked,  by  coded Hire tag Codee.

Brood Stock Hatchery L i f e R e l e a s e  Re!leaae F i s h /
Year

Nmber Relea$e CUT/
Stage  Date (1) Date (2) tb Releeeed  Location F i n  Clipb

1964
1964
1964
1964

w
1964
1965
1 % 5
1966
1966
w66
1 % 7
1 % 7
1 % 7
1 % 7
1 % 7
1967
1 % 7

;Z
1968
1968
1968
1968
1968
1968
1 % 9
1969
1969
1969
1969
1969
1969
1969
1 % 9
1969
1 % 9
1970
1970
1970
1970
1970

Hood River
Hood River
Hood River
Hood River
Hood River
Hood River
Hood Rivar
Hood River
Hood River
Uashougal
Washougal
Washougal
Washougal
Waahougal
Washougel
Washougal
Waahougal
Washougal
Washougal
Washougal
Washougal
Uashougal
Uashougal
Washougal
Uashougal
Big Creek
Big Creek
Washouga 1
Washouga 1
Washouga 1
Washougal
Washougal
Washougal
Washougal
Caacade
Hood River
Hood River
Wnknwn
Washougel
Washougal
Washougal
Washougal
Washouga 1

Gmt Creak
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creak
Gnat Creak
Gnat Creak
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnet Creek
Gnat Creek
Gnat Creek
Gnat Creak
Gnat Creek
Big Creek
Big Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creak
Gnat Creek
Gnat Creek
Gnat Creek
Cascade
Houd  R iver
Hood River
oxbow
Gmt Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Craak

and t 07/20/65 --
smelt 07/21/65 --
end t  0 5 / 0 2 / 6 6  - -
Smol  t  0 5 / 0 3 / 6 6  - -
SInolt  0 5 / 0 3 / 6 6  - -
Smol  t  0 5 / 0 4 / 6 6  - -
amol t  0 5 / 0 5 / 6 6  - -
Slno(t  0 6 / 0 1 1 6 6  - -
m o l t  0 6 / 0 1 / 6 6  - -
mot  t 06/06f  6 7  - -
m o l t  0 6 / 0 6 / 6 7  - -
molt  0 6 / 0 7 / 6 7  - -
m o l t  0 5 / 1 3 / 6 s  - -
amolt  0 5 / 1 4 / 6 8  - -
- S m e l t  0 5 / 1 4 / 6 8  “-
“ S m e l t  0 5 / 1 5 / 6 8  - -
molt  0 5 / 1 6 / 6 8  - -
m o l t  0 5 / 1 6 / 6 8  - -
Smlt 0 5 / 1 7 / 6 8  - -
m o l t  0 6 / 0 2 / 6 9  - -
m o l t  0 6 / 0 3 / 6 9  - -
smlt  0 6 / 0 4 / 6 9  - -
m o l t  0 6 / 0 5 / 6 9  - -
m o l t  0 6 / 0 5 / 6 9  - -
- s m e l t  0 6 / 0 6 / 6 9  - -
a d u l t  0 2 / 2 0 / 6 8  - -
a d u l t  0 2 / 2 1 / 6 8  - -
m o l t  0 6 / 0 1 / 7 0  - -
Snlolt  0 6 / 0 1 / 7 0  - -
m o l t  0 6 / 0 2 / 7 0  - -
m o l t  0 6 / 0 2 / 7 0  - -
smoit  0 6 / 0 2 / 7 0  - -
m o l t  0 6 / 0 3 / 7 0  - -
arnolt  0 6 / 0 3 / 7 0  - -
a d u l t  0 9 / 3 0 / 6 9  - -
tilt 0 3 / 1 0 / 6 9  - -
a d u l t  1 0 / 0 1 / 6 9  - -
eMt 1 0 / 1 3 / 6 9  - -
m o l t  0 4 / 2 6 / 7 1  - -
molt 0 4 / 2 7 / 7 1  - -
molt  0 4 / 2 7 / 7 1  - -
- S m e l t  0 4 / 3 0 / 7 1  - -
molt  0 4 / 2 8 / 7 1  - -

1 0 . 5
1 0 . 5

:::

:::
6 . 8
7 . 4

1;::
12.3
1 0 . 3
9 . 6
7 . 8
9 . 6
7 . 7
8 . 1
8 . 6
8 . 6
8 . 5
9 . 0
9 . 0
8 . 0
8 . 5
8 . 5
. .
. .
6 . 9
7 . 4
7 . 1
7 . 3
7 . 4
7 . 2
7 . 4
. .
. .
. .
. -
8 . 8

:::
8 . 8
8 . 0

11,025
11,235
17,941
8 , 7 0 4
8 , 9 8 1
9 , 0 4 4
8 , 2 2 8
8 , 1 4 0
9 , 6 2 0

11,070
11,070
11,433
2 0 , 5 5 3

9 , 6 2 5
11,520
2 0 , 8 6 7
1 1 , 1 3 7
11,266
11,610
14,321
2 5 , 9 0 8
2 6 , 9 9 0

9 , 4 4 0
14,448
12,871

300
250

11,730
12,570
12,448
8 , 7 6 0
8 89 5 4
8 , 6 4 0

3 4 , 7 4 4

1 : :
%

10,5Z
10,560
10,800
10,560
9 , 6 8 0

Hood River, West Fork
Hood River, West Fork
Hood River, Weat Fork
Hood River, West Fork
Hood River, West Fork
Lake Branch Creek
Hood River, West Fork
Lake Branoh  Creek
Hood River, Uest Fork
Lake Branch Creek
Hood River, West Fork
Hood River, West Fork
Hood River, Weat Fork
Hood River, West Fork
Hood River, West Fork
Hood River, West Fork
Hood River, West Fork
Hood River, West Fork
Hood River, West Fork
Hood River, Weat Fork
Hood River ,  Uest Fork
Hood River, West Fork
Hood River, West Fork
Hood River, West Fork
Hood River, Uest  Fork
Hood River, East Fork
Hood River, East Fork
Hoed River, West Fork
Hood River, West Fork
Hood River, Uest Fork
Hood River, West Fork
Hood River, Wast Fork
Hood River, Uest Fork
Hood River, West Fork
Hood River, West Fork
Hood River ,  Uest Fork
Hood River, West Fork
Hood River, West Fork
Hood River
Hood River
Hood River
Hood River
Hood River, West Fork

LP-LU
LP-LM
AD-RP-RM
AD-RP-RM
AD-RP-RH
AD-RP-RH
AD-RP-RM
RP-RM
RP-RM
LV-LM
LV-LPl
LV-  LM
RV
RV
RV
RV
RV
RV
RV
LV-RV
LV-RV
LV-RV
LV-RV
LV-RV
LV-RV
.-
. .
LP-Lki
LP-LH
LP-L14
LP-Lti
LP-LM
LP-LM
LP-LM
. .
. .
. .
. .
RP-LR
RP-LH
RP-LM
RP-LM
RP-LU
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Table 1  (TR). (cent .  )  Hatchery ret eases of sunner  steel head into the Hood River subbasin  by brood year  and i f  marked,  by  coded Hire  tag codaa.

Brood Stock Hatchery Life Reieasa Release F ish / Nu&r Release CWT/
Year Stage Date (1) Date (2) lb Released Locat ion Fin  Clipb

1970
1970
1970
1970
1970
1971
1971
1971
1971
1971
1971
1971
1971
1971
1972
1972
1972
1972
1972
1973
1973
1973
1973
1973
1973
1973
1973
1973
19n
19n
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
1975
1975
1975

Uashougal
Uashougal
Washougel
Uashougal
Uashougal
Uashougal
Uashouga[

Uashougal
Uashouga(
Uashougal
Uashougal
Uashougal
Uashougal
Uashouga[
Uashougal
Uashougat
Uashougal
Uashougal
Uashougal
Uashougal
Uashougal
Uashougal
Uashougal
Uashougal
Uashougal

Uashouga  1
Uashouga  1
Uashougal
Sksmani  a
Sksunani  a
Skamani  a
Skamani  a
Skameni  a
Skamni a
Skameni  a
Skamni a
Skemani  a
Skmenia
Skmsni a
Skmenia
Skmania

Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gmt Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Oak Springs
Oak Springs
Oak Springs
—

m o l t  0 4 / 2 8 / 7 1  - -
sm(t 0 4 / 2 9 / 7 1  - -
m o l t  0 4 / 2 9 / 7 1  - -
- S m e l t  0 4 / 3 0 / 7 1  - “
m o l t  0 5 / 0 3 / 7 1  - -
m o l t  0 4 / 1 8 / 7 2  - -
m o l t  0 4 / 1 9 / 7 2  - -
m o l t  0 4 / 2 0 / 7 2  - “
m o l t  0 4 / 2 1 / 7 2  - -
m o l t  04!24/72 - -
m o l t  0 4 / 2 5 / 7 2  - -
amolt  0 4 / 2 6 / 7 2  - -
m o l t  0 4 / 2 6 / 7 2  - -
m o l t  0 4 / 2 7 / 7 2  - -
snlolt 0 4 / 1 7 / 7 3  - -
m o l t  0 4 / 1 7 / 7 3  - -
s - m o l t  0 4 / 1 8 / 7 3  - -
molt  0 4 / 1 9 / 7 3  - -
amolt  0 4 / 2 0 / 7 3  - -
- s m e l t  0 5 / 0 8 / 7 4  - -
Slw(t 0 5 / 0 9 / 7 4  - -
m o l t  0 5 / 0 9 / 7 4  - -
- S m e l t  0 5 / 1 0 / 7 4  “ -
m o l t  0 5 / 1 3 / 7 4  - -
m o l t  0 5 / 1 3 / 7 4  - -
m o l t  0 5 / 1 3 / 7 4  - -
Smlt 0 5 / 1 3 / 7 4  - -
m o l t  0 5 / 1 3 / 7 4  - -
m o l t  0 5 / 1 4 / 7 4  - -
m o l t  0 5 / 1 5 / 7 4  - “
m o l t  0 4 / 0 4 / 7 5  - -
- s m e l t  0 4 / 1 6 / 7 3  - -
amlt  0 4 / 1 6 / 7 5  - -
- S m e l t  0 4 / 1 7 / 7 5  - -
smlt  0 4 / 2 1 / 7 5  - -
m o l t  0 4 / 2 2 / 7 5  - -
m o l t  0 4 / 2 2 / 7 5  - -
m o l t  0 4 / 2 3 / 7 5  - -
m o l t  0 4 / 2 4 / 7 5  - -
amolt  0 4 / 2 5 / 7 5  - -
molt  0 4 / 0 5 / 7 6  - -
m o l t  0 4 / 0 5 / 7 6  - -
m o l t  0 4 / 0 5 / 7 6  - -

8 . 8
8 . 7
8 . 8

1;::
7 . 1
7 . 1
7 . 1
7 . 1
7 . 1
7 . 4
7 . 4
7 . 4
7 . 3
6 . 5

1 1 . 2
6 . 5
6 . 5
6 . 8
7 . 3
7.3
7 . 3

::;
6 . 8

:::
7 . 1

::$’
6 . 5
6 . 7
6 . 7
6 . 7
6 . 5
6 . 5
6 . 7
6 . 0

;::
4 . 8
4 . 8
4 . 9

1 0 , 6 4 8
10,440
10,~6
1 2 , 0 5 6
14,400
9 , 3 0 1
9 , 3 0 1
9 , 2 3 0
9 , 3 0 1

13,062
13,902
13,762
10,064
14,079
21,125
2 1 , 3 5 0
1 3 , 2 2 8
3 4 , 5 4 8
2 1 , 2 4 6

8 , 7 5 8
2 7 , 7 4 0

9 , 4 9 0
9 , 1 2 5

1 1 , 7 0 0
12,235
9 , 3 7 2
8 , 5 8 0
9 , 3 7 2
5 , 0 0 0
5 , 6 0 0

10,724
9,111
9 , 4 8 9

18,023
10,725
10,205
1 1 , 9 2 6
9 , 2 3 8
5 , 8 0 9

1 0 , 5 0 0
1 0 , 8 4 6
5 , 9 9 2
4 , 9 8 1

Hood River, Uest Fork
Nood River ,  Uest  F o r k
Hood River, Uest Fork
Hood River, Uest Fork
Hood River
Lake Branch Creek
Hood River, Uest Fork
Hood River
Hood River,  Uest Fork
Hood River, Uest Fork
Hoed River, Uest Fork
Hood River
Lake Branch Creek
Hood River, Uest Fork
Hood River, Uest Fork
Hood River
Lake Branch Creek
Hood River, Ueat Fork
Hood River
Hood River
Hood River
Lake Branch Creek
Hood River, Ueat Fork
Hood River
Hood River
Hood River
Lake Branch Creek
Hood River, Uest Fork
Hood River
Hood River, Uest Fork
Lake Branch Creek
Hood River
Hood River, Uest Fork
Hood River
Hood River, Uest Fork
Hood River, Uest Fork
Hood River, Uest Fork
Hood River
Hood River, Uest Fork
Hood River
Hood River
Hood River,  Uest Fork
Hood River, Uest Fork

RP-LM
RP-LH
RP-LH
RP-LM
RP-LM
AN-RV
AN-RV
AN-RV
AN-RV
AN-RV
AN-RV
AN-RV
AN-RV
AN-RV
RP-RM
RP-RM
RP-RN
RP-RM
RP-RM
RP-LM
RP-LM
RP-LH
RP-LH
RP-LM
RP-LM
RP-LM
RP-LN
RP-LH
RP-LM
RP-LM
AD-LV
AD-LV
AD-LV
AO-LV
AD-LV
AD-LV
AD-LV
AD-LV
AO-LV
AD-LV
.-
. -
. .
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Table  1  (TR). (cant .  )  Hatchery re leases of  sumer ateelheed into the Hood River stiain  by brood year end if marked, by coded Hi  ra tag code..

Brood stock Hatchery L f f e Release Release F i s h /  Nunbar
Year

Reteese cuT/
Stage Date (1) Dete (2) lb Released LoCat ion F in  Ctipb

1975
1975
1975
1975
1975
1975
1973
1975
1975
1975
1975
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1977
1977
1977
1977
1977
1977
1977
1977
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1978
1979
1979

Skamania
Skatnania
Skenmnia
Skamsnia
Skaaania
Skamnia
Skeawnia
Skamnia
Skmania
Skemania
Skamenia
Skemania
Skamenia
Skamania
Skemania
Skanenia
Skemania
Skemsnia
Skemani  a
Skamania
Skamania
Washougal
Uashougal
Uashougal
Uashougal
Uashougal
Uashouga  1
Uashougal
Uashougal
Skainani  a
Skamnia
Skmania
Skamni a
Skamni a
Skemania
Skamani  a
Skamnie
Skamani  a
Sksnmni  a
Skamani  a
Skmania
Sktunenia
Skamania
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Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Sprtngs
Oak Springs
Oak Springs
Oak Springs
oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
—

mmlt 04/06/76 --
amolt 04/06/76 --
amolt 04/07/76 --
antolt 04/07/76 --
emolt 04/08/76 --
molt 04/08/76 --
aatolt 04/09/76 --
amolt 04/09/76 --
amolt 04/09/76 --
molt 04/12/76 --
emott 04/12/76 --
-Smelt 04/11/77 --
-Smelt 04/11/77 --
slllalt  04/11/77 --
Sfnolt 04/12/77 --
ealolt 04/12/77 --
sllmlt 04/13/77 --
alnolt 04/14/77 --
Slnolt 04/14/77 --
Smelt 04/14/77 --
Slnolt o4/t5/77 --
Smelt 04/11/78 --
emit 04/12/78 --
smalt 04/12/78 --
amolt 04/13/78 --
smott 04/13/78 --
wmlt 04/14/78 --
-smelt 04/12/78 --
-smelt 04/12/78 --
Slnolt 04/09/79 --
smelt 04/16/79 --
Slnolt 04/10/79 --
Sfnolt 04/11/79 --
-Smelt 04/12/79 --
Slnolt 04/13/79 --
-Smelt 04/17/79 --
-Smelt 04/17/79 --
alsolt 04/20/79 --
aslolt 04/20/79 --
amolt 04/24/79 --
amolt 04/26/79 --
SIl)O[ t 0 4 / 0 9 / 8 0  - -
m o l t  0 4 / 1 0 / 8 0  - -

4.0
4.8
4.0
4.0
3.9
4.0
3.9
3.9

::;
4.4
5.5

:::
6.0
6.0
6.0
5.2
5.5
5.6

:::
5.3

;::
5.5
5.5
5.2

::;
5.0
5.4
5.4

;::
4.3
4.7
5.0

:::
4.4
4.2
4.2

10,314 Hood River ,  Uest  F o r k
5 , 4 0 0  H o o d  R i v e r

10,100 Hood River ,  Uest F o r k
10,280 Lake Branch Creek
10,277  Hood River
1 0 , 9 4 0  H o e d  R i v e r
10,803  H o o d  Rivar
4 , 8 7 1  H o o d  R i v e r ,  Uest  F o r k
6,123 Lake Branch Creek
3 , 2 7 6  H o o d  R i v e r
6 , 6 0 0  H o o d  R i v e r
6 , 1 8 6  H o o d  R i v e r ,  Uest  F o r k
6 , 3 0 5  H o o d  R i v e r
6 , 2 4 0  H o o d  R i v e r

16,260 Hood River
6 , 6 6 0  L a k e  Eranch C r e e k

30,510 Hood River ,  Ueat F o r k
7,436 Hood River ,  Uest  F o r k

14,465 Hood River ,  b leat  Fork
6 , 3 8 4  H o o d  R i v e r ,  Uest  F o r k

14,769 Hood River ,  West  Fork
2 4 , 3 6 2  H o e d  R i v e r

6 , 6 7 8  H o o d  R i v e r
6 , 8 7 5  H o o d  R i v e r
6 , 6 7 8  H o o d  R i v e r

12,763 Hood River
2 0 , 9 4 2  H o o d  R i v e r

7,059 Hood River ,  b lest  Fork
6,890 Hood River ,  Uest  Fork
7 , 1 7 8  H o o d  R i v e r

13,375 Hood River
5,993 Hood River ,  Uest  F o r k
6 , 2 1 0  H o o d  R i v e r ,  Uest  F o r k

12,000 Hood River ,  Uest  F o r k
13,572 Hood River ,  Uest  F o r k
4,795 H o o d  R i v e r
5 , 8 7 5  H o o d  R i v e r

13,000 Hood River
6 , 8 5 0  H o o d  R i v e r ,  Uest  F o r k

11,660 Hood River ,  Uast F o r k
4,004 Hood River ,  Uest  F o r k
5,040 Hood River ,  Uest  F o r k
5,460 Hood River ,  Uest  F o r k

.-

.-

.-

.-

.-

. .
-.
. .
. .
. .
-.
.-
. .
.-
.-
. .
.-
. .
. .
. .
. .
. .
. .
. .
. .
.-
.-
-.
-.
. .
. .
. .
. .
.-
. .
. .
-.
. .
. .
-.
. .
. .
-.



Table  1  (TR). (cent .  )  Hatchery re leases of  sumner  steelhead  into the Hoed River subbasin  by brood year and if marked, by coded Hire tag Codes.

Brocd  Stock Hatchery L i f e Release Re 1 ease F i s h / Nunber Release Cl/T/
Year Stage Date (1) Date (2) lb Released Locat ion Fin  clipb

1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1979
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1981
1981
1981
1981
1981
1981
1981
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1983
1983

Sksnmnia
Skamsni  a
Skameni  a
Skamania
Skamenia
Skmania
Skamenia
Skamenia
Skamenia
Skamsnia
Skamania
Skatnania
Skamania
Skamania
Skamsnia
Skamsni  a
Skamania
Skatnania
Skamenia
Skamenia
Skamania
Skemenia
Skamania
Skamania
Skamania
Skamania
Skamania
Skamania
Skamania
Skansmia
Skamsnia
Skanmnia
Skameni  a
Skamnia
Skamania
Skmenia
Skamsnia
Sksmania
Skamni a
Skarneni a
Skameni  a
Skmenia
Skmneni  a

Oak Springs
Oak Springs
Oak Springs
Oak Springs
oak Springs
Oak Springs
Oek Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springa
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
oak  Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
oak  Springs
—

Smelt
Smelt
Snlolt
Snlott
Slnolt
Smtt
Slnolt
Smelt
Sntolt
Smelt
SIllolt
Snlolt
Slno(t
snwlt
Slnolt
Smelt
smelt
Snlolt
Smoit
Smelt
Slnolt
Smelt
Snlolt
Sinolt
Sllwlt
Slnolt
Smelt
Slno[t
Smlt
SInolt
Smelt
Smelt
Snlolt
Smo(t
Snlolt
Snlo(t
Slnolt
Smelt
Smelt
Smo(t
SIllolt
Slllolt
Smelt

04/10/80 --
04/11/80 --
04/11/80 --
04/14/80 --
04/14/80 --
04/ 15/80 --
04/15/80 --
04/16/80 --
04/16/80 --
04/ f7/80 --
04/17/80 --
04/18/80 --
05/14/80 --
04/07/81 --
04/07/81 --
04/07/81 --
04/08/81 --
04/08/81 --
04/09/81 --
04/09/81 --
04/09/81 --
04/10/81 --
05/01/81 --
04/05/82 --
04/06/82 --
04/07182 --
04107/82 --
04/08/82 --
04/09/82 --
04/12/82 --
04/06/83 --
04/07/83 --
04/07/83 - “
04/08183 --
04/09/83 --
04/10/83 --
04111183 --
04/11183 --
04/11/83 -“
04/12/83 -“
04/13/83 -“
04/05/84 --
04/04/84 “ -

4.2
4.3
4.2
4.2
4.0
3.8
4.2
3.8
4.0
4.0
4.3
3.8
4.0
5.0
5.1
5.7
5.0
5.6
5.6
6.0

::!
4.3
4.3
4.3
4.3
4.3
5.6
5.6
5.6
5.1
5.1
5.0
5.0
5.0
5.0
4.5
5.0
5.1

::;
4.0
4.0

5,628
6,235
5,565
6,090
5,300
5 , 5 1 0
6 , 3 0 0
5 , 3 2 0
5,800
6 , 2 0 0
6 , 0 2 0
4 , 6 4 8
2 , 8 9 9
6 , 2 5 0
5 , 5 0 8

13,462
1 3 , 2 4 8
1 4 , 5 4 0
6 , 4 4 0
6 , 0 0 0

12,800
1 0 , 9 2 7
1 0 , 3 6 9
13,650
1 4 , 5 6 6
10,105
1 0 , 0 1 9
13,300
13,720
1 4 , 2 7 0
11,730
3 5 , 5 8 9
12,125
11,975
12,440
5 1 , 5 1 5
11,475
6 , 9 0 0
6 , 1 2 0

19,075
6 , 5 6 6
9 , 9 6 0
4 , 4 0 0

lied River
Hood River
Hood River, West Fork
Hood River, West Fork
Hood River
Hood River
Lake Branch Creek
Lake Branch Creek
Hood River
Hood River
Hood River
Hood River, West Fork
Hood River
Hood River
Hood River
Hood River
Hood River, West Fork
Hood River, Uest Fork
Lake Branch Creek
Lake Branch Creek
Hood River, West Fork
Hood River ,  Uest Fork
Hood River
Hood River
Hood River, Uest Fork
Hood River, Uest Fork
Hood River
Lake Branch Creek
Hood River
Hood River, blest Fork
Hood River
Hoed River
Hood River, Uest Fork
Lake Branch Creek
Lake Branch Creek
Hood River, Uest Fork
Hood River ,  Uest Fork
Hood River, West Fork
Hood River, blest Fork
Hood River
Hood River
Hood River
Hood River, Nest Fork

.-
-.
.-
.-
-.
. .
. .
.-
.-
-.
.-
--
. .
. .
. .
. .
. .
.-
.-
. .
. .
. .
.-
. .
. -
. .
. .
. .
.-
. .
. .
.-
.-
. .
. .
. .
. .
. .
. .
. .
.-
Ao
Ao
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Table  1  (TR) .  (cent .  )  Hatchery releasaa  of sunner  stealheed into  the  Hood River  stbbssin  by brood year  and i f  marked,  by  coded  wire tag Codaa.

Brood Stock Hatchery Lifa Releeae R e l e a s e
Year

F i s h / Ntmbar Releaae CUT/
S t a g e  D a t e  ( 1 )  D a t e  ( 2 )  l b Released Locat ion Fin  Clipb

1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1984
1984
1984
1984
1984
19s4
1984
1984
1984
1984
1984
1984
1984
1985
1985
1985
1985
1985
1985
1985
1985
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986

mmani  a
camsni  a
mnani a
mnani a
mnsni a
mneni a
mnani a
usnani  a
wnani  a
mneni a
mania
mneni a
mneni a
mnani  a
weni a
mceni a
usnani a
weni a
mnani  a
wsmni  a
:amani  a
:mnania
:amani  a
mania
mania
wnani  a
:smenia
:amani a
wnsni  a
wneni a
mania
:emsnia
:emni a
:emani a
mania
mania
:ameni a
:srnani  a
:ameni a
:msni a
kssnsni  a
kamani  a
kamenia
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Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
oak Springs
Oak Springs
Oak Springs
Oak springs
oak Springs
Oak Springs
Oak Springs
oak Springs
Oak SprilWS
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Osk Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Spri rigs

alnol t
Slnoit
Smelt
Smelt
Snlolt
slmlt
Snlolt
Slnolt
Smelt
Sfnolt
f i n s .
fing.
Smol t
Smelt
SInolt
Stnolt
Srnolt
Smelt
Smelt
Smelt
Smelt
amolt
Smelt
molt
m o l t
Salolt
m o l t
m o l t
Smo[t
Slno(t
Smoit
Slno[t
Smelt
SInolt
m o l t
Smelt
Slnolt
tunolt
Smelt
Snlolt
Slnott
Smlt
m o l t

0 4 / 0 4 / 8 4  - -
04/06/84 --
0 4 / 0 9 / 8 4  - -
0 4 / 0 9 / 8 4  - -
0 4 / 1 0 / 8 4  - -
04/11/84  - -
04/13/84 “-
04/13/84 --
04/13/84 --
04/16/84 --
09/10/84 --
09/11/84 --
04/04/85 --
04/03/85 --
04/05/85 --
04!09185 --
04/09/8S --
04/10/85 --
04/11/85 --
04/11/85 --
04/12/85 --
04/16/85 --
04/16/85 --
04/07/86 --
04107/86 --
04/08/86 --
04/08/86 --
04/09/86 --
04/09/86 --
04/10/86 --
04/11/86 --
04/06/87 --
04/07/87 --
04/07/87 --
04/08/87 --
04/08/87 --
04/09/87 --
04/09/87 --
04/10/87 --
04/10/87 --
04/10/87 --
04/10/87 --
04/13/87 --

4.5
4.0
3.9
5.5
3.9
3.9

:::

::!
55.0
50.0
4.5

:::
4.2

::;
4.3
4.5
4.5
4.0
4.1

:::
4.1
4.1
4.1
4.1

::;
4.0
4.0
4.0
4.5
4.6
4.2
4.8
4.7

:::
5.2
4.4

5,400 Hood River, Uest  Fork
4 , 6 0 0  H o o d  Rivar
9,516 Hood River
6 , 3 2 5  H o o d  Rivar
4,485 Hood River
9,653 Lake Branch Creek

12,985 Hood River
5 ,320 Hood River ,  Uest  F o r k
6 , 1 2 5  H o o d  Rivar,  Uest  F o r k
4,725 Hood River ,  Uest  Fork

57,750 Hood River ,  Uest F o r k
56,250 Hood River ,  Uest F o r k
10,710 Lake Branch Creek
11,506 Hood River ,  Uest  F o r k
4,743 Hood River ,  Uaat  Fork

10,920 Hood River
7,095  H o o d  Rivar

16,542 Hood River
4,300 Hood River
5,963 Hood River ,  Uest  Fork
5,850 Hood River ,  Uest  Fork

10,100 Hood Rivar
5,433 Hood River
4,920 Hood River
9 , 1 4 3  H o o d  Rivar,  Uest Fork

14,494 Hood River ,  Uest  Fork
4,100 Hood River
9,430 Hood River ,  Uest  Fork
9,656 Hood River

21,173 Hood River
9,900 Hood River
4,900 Hood River ,  Uest  Fork
9,900 Hood River ,  Uest  Fork
4,700 Hood River
5,738 Hood River
5,635 Hood River ,  Uest  Fork

10,206 Hood River ,  Uest  Fork
11,424 Hood River
5,358 Hood River
5,760 Hood River
5,170  Hood River ,  Uest  Fork
6,422 Hood River ,  Uest  F o r k
4,840 Hoed River ,  Uest  Fork

AD
AD
AD
AD
Ao
AD
AD
AD
AD
AD
-.
. .
AD
Ao
AD
AD
AD
Ao
AD
AD
Ao
AD
M
AO
AD
Ao
Ao
AD
Ao
Ao
AD
AD
AD
Ao
AD
AD
AD
AD
AD
AD
AD
Ao
Ao



Tabte 1  ( l R ) . (cont. ) Hatchery ret eases of sumner  steel head  into the Hood River subbesin  by brood year  and i f  marked,  by coded wire  tag Codes.

Brood Stock Hatchery L i f e Re(ease Re(ease F i s h / Nunber Re 1 ease CUT/
Year Stage Date (1) Date (2) lb Released Locat ion Fin  Clipb

1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988
1988
1988
1989
1989
1989
1989
1989
1989
1989
1989
1989

Skmneni  a
Skamanie
Skamenia
Skamania
Skamenia
Skemania
Skanwnia
Skamania
Skamenia
Skamenia
Skameni  a
Skamenia
Skamenia
Skamenia
Skamnia
Skamania
Skamani  a
Skamania
Skamnia
Skamenia
Skamenia
Skamni a
Skamenia
Skamenia
Skamania
Skamni a
Skemnia

Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs

Smelt
Snlolt
Smelt
Slnolt
smelt
SInolt
Snlolt
Smott
Smelt
Sllwlt
Smelt
Smott
Snlolt
Smelt
Slno{t
Snxilt
Smelt
Smelt
Snlolt
Smlt
Smelt
!mxdt
Smo(t
Smelt
SIno[t
Smelt
Snlolt

0 4 / 0 4 / 8 8
04/04f88
04/04/88
04/05/811
04/05/88
04/06/88
04/07/8a
04/08/88
04108/88
04/11/88
04/06/89
04/07/89
04/10/89
04/11/89
04/1 1/89
04/1 2/89
05/02/89
05/03/89
04/03/90
04/03/90
04/04/90
04/04/90
04/05/90
04/06/90
04/06/90
04/09/90
04/1 1/90

. .

. .

. .

. .
--
. .
.-
-.
. .
-.
. .
-.
. .
. .
. .
. .
--
. .
--
--
. .
.-
. .
. .
. .
. .
--

4.5
4.7

::;
4.7
4.6

u’
4.4
4.6
5.5
5.3
5.3
5.5
5.5
5.5
4.3
4.3
5.4
5.5
5.3
5.3
5.3
5.5
5.7
5.5
6.5

~ Estimates are f ran Oregon Oepertment  of Fish and Ui  ldl ifa
AO = Adipose,  LV =  Lef t  ventra l ,  RV = Right  ventral ,  LP =

5,400 Hood River, UFk AD
5,358 Hood River, UFk AO
6 , 1 1 0  H o o d  R i v e r AD

1 1 , 8 4 4  H o o d  R i v e r ,  UFk AO
11,139 Hood River AO
10,327 Hood River ,  UFk AO
1 2 , 3 5 0  H o o d  R i v e r ,  Ufk AO

5 , 5 0 0  H o o d  R i v e r ,  UFk AO
5 , 8 3 0  H o o d  R i v e r Ao
6 , 0 2 6  H o o d  R i v e r AD
6 , 2 1 5  H o o d  R i v e r ,  UFk AO

12,826 Hoed River AO
1 9 , 5 0 4  H o o d  R i v e r ,  UFk Ao
13,640 Hood River AO
1 3 , 5 8 5  H o o d  R i v e r ,  UFk AO
1 3 , 0 6 3  H o o d  R i v e r ,  UFk AD
5 , 1 6 0  H o o d  R i v e r ,  UFk AD
5 , 0 5 3  H o o d  R i v e r ,  UFk AD
5 , 9 4 0  H o o d  R i v e r ,  UFk Ao
6 , 3 2 5  H o o d  R i v e r ,  UFk AD
4 , 8 7 6  H o o d  R i v e r AO

1 2 , 9 0 6  H o e d  R i v e r ,  UFk AO
1 2 , 5 6 1  H o o d  R i v e r ,  UFk AO
6 , 4 6 3  H o o d  R i v e rr UFk AO

1 4 , 5 9 2  H o o d  R i v e r ,  UFk Ao
7 , 5 3 5  H o o d  R i v e r ,  UFk AD

10,660 Hood River AD

(un~bl i shed data).
Lef t  pectora[, RP =  Right  pectora l ,  LM = Left maxi 1 lary, RM = Right maxi I lary.

HOOD RIVER 37



.



HOOD RIVER SUBBASIN

Naturally Produced Winter Steelhead

GEOGRAPHIC LOCATION

The Hood River, located in north central Oregon, flows in a northeasterly direction to enter
the Columbia River at approximately RM 169. The subbasin covers approximately 352
square miles. The Hood River is located above Bonneville Dam.

ORIGIN

Winter steelhead  are indigenous to the Hood River subbasin. Non-indigenous hatchery
stocks introduced into the subbasin include the Alsea River, Big Creek, Foster Reservoir,
and Klaskanine River stocks and unknown stocks of hatchery fish obtained ffom Carson and
Eagle Creek mtional  fish hatcheries and Gnat Creek and Little White Salmon hatcheries (see
HOOD RIVER SUBBASIN, Hatchery Produced Winter Steelhead, PRODUCTION).
Natural production is believed to occur as the result of hatchery supplementation in the Hood
River subbasin.

DISTRIBUTION

Subbasin

Limited information is available on the spatial distribution of winter steelhead in the Hood
River subbasin.  It is believed that the population is generally distributed throughout the
entire subbasin but that spawning and rearing primarily occurs in the mainstem  of the Hood
River and its tributaries (excluding the West Fork of the Hood River) and in the Middle and
East fork drainages of the Hood River (Oregon Department of Fish and Wildlife and
Confederated Tribes of the Warm Springs Reservation of Oregon 1990; Figure 1). The
quality of the spawning and rearing habitat varies throughout the subbasin (Tables 1 and 2).

PRODUCTION

H?lD!EM

sport

Subbasin: The Hood River subbasin currently sustains a small but popular winter
steelhead  fishery. The sport fishery primarily occurs in the mainstem  of the Hood River
below the confluence of the West Fork of the Hood River. There are no records of a season
closure in the subbasin. No brood year specific estimates of harvest are available. Run year
specific estimates for the combined harvest (punch card) of naturally and hatchery produced



ADULT LIFE HISTORY

Subbasin

Timing: Adult steelhead  can be found in the Hood River subbasin  throughout the year.
The peak of the steelhead  run passes Powerdale Dam from mid-March through mid-May
(Lichens and Haxton undated, cited by Howell et al. 1985). The steelhead  run peaked at the
Punch Bowl ladder from mid-May through mid-July (Haxton  1965, cited by Howell et al.
1985).

JUVENILE LIFE HISTORY

In 196S 90% of 20 wild steelhead  smelts sampled in the Hood River were age 2+ (Lichens
and Haxton, undated, cited by Howell et al. 1985). In 1966 the age composition of steelhead
smelts “sampled (n =40) was 45% age 1+, 27.5% age 2+, and 27.5% age 3+. Differences
between the two years may have been due to size selectivity of the different types of traps
used each year and mortalh.ies during the 1964 flood” (Lichens and Haxton undated, cited by
Howell et al. 1985).

Mimm“on Timing

In 1964 and 1965 the downstream migration of wild juvenile steelhead  in Hood River peaked
in late May (Howell et al. 1985). Outmigration  in the fall has also been reported but has not
been verified or measured (Haxton 1965, cited by Howell et al. 1985).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Juvenile wild winter steelhead were collected from the Hood River subbasin, and analyzed
electrophoretically at selected protein-coding loci (Schreck et al. 1986). Relative allele
nobilities and allele frequencies were determined for 20 enzyme systems (Appendix Table
4). No rare alleles were detected.

Schreck et al. (1986) classified Columbia River Basin steelhead into several clusters of
similar stocks based on biochemical, morphological and life history characters. Columbia
River Basin steelhead  stocks segregate into two primary groups, those from west of the
Cascade Mountains and those fkom east of the Cascades. Wild steelhead  from the Hood
River cluster with other stock fkom west of the Cascades. This primary group is composed
of 3 subgroups. At the subgroup level, wild winter steelhead  from the Hood River were
found to be most similar to six other stock  of wild winter steelhead  from the Columbia
River Basin, 2 hatchery winter steelhead  stocks, and 2 wild summer steelhead  stocks. This
subgroup is characterized by the greatest head width, highest number of anal fin rays and
branchiostegal  rays, and the lowest average frequencies of the common malate  dehydrogenase
and glucose phosphate isomerase alleles.
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Figure 1. Winter Steelhead distribution in the Hood River subbasin,
based on the NPPC presence\absence data base (solid and dashed
lines respectively) ‘and the BPA Geographic Information SYstem=
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Table 1 (HE-1). Estimated amount of spawning and rearing habitat by quality
of Hood River subbasin  winter steelhead production areaa.

Distance/ Excellent Good Fai# Poorb Unknown Total Confi-
Area dence

Miles (%) 1.6 6.3 30.8 61.4 -- 114.1 --

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.

Table 2 (HB-2). Estimated amount of spawning habitat by quality of Hood River
subbasin winter steelhead production areaa.

Distance/ Excellent Good Fai~ POOP Unknown Total Confi-
Area dence

Miles (%) 0.0 0.0 0.0 0.0 -- 0.0 --

Acres (%) -- -- -- -- -- -- -.

a

b

Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.
Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.
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HOOD RIVER SUBBASIN

Hatchery Produced Winter Steelhead

ORIGIN

The first recorded release of juvenile hatchery fish into the subbasin is the 1962 brood
release of an unknown stock of fish obtained from Carson National Fish Hatchery (Table 1).
The Hood River subbasin was supplemented with juvenile hatchery fish in 1962-63, 1966,
1969-70, 1972, 1974, 1976, 1978, and 1985-90 (Table 1). Adults were outplanted into the
subbasin from 1966-67 (Table 1). Stocks introduced into the subbasin include the Big Creek,
Alsea River, Foster Reservoir, and Klaslanhe River stocks and unknown stocks of hatchery
fish obtained from Carson and Eagle Creek national fish hatcheries and from Little White
Salmon and Gnat Creek hatcheries (Table 1). The Klaskanine River and Big Creek stocks
are the only hatchery stocks that are currently released into the subbasin  (Table 1).

DISTRIBUTION

SuMasin

Winter steelhead fry are primarily released into streams that are tributaries to the mainstem
of the Hood River (excluding the West Fork of the Hood River) and the Middle and East
forks of the Hood River (Table 1). Winter steelhead  fingerlings although not currently
released into the subbasin were historically released into the subbasin in all three forks of the
Hood River and in tributary streams located throughout the subbasin. Winter steelhead
smelts are primarily released into the mainstem  of the Hood River and the Middle and East
fork of the Hood River.

PRODUCTION

Egg

There are no records of releases in the subbasin.

Fry

Hatchery facilities in which fry were reared or acclimated prior to release in the subbasin
include Little White Salmon Hatchery (Table 1). Annual numbers released ranged from
26,250 to 229,674 (Table 1). Size at release is unknown (Table 1).

Fingerling

Hatchery facilities in which fingerlings were reared or acclimated prior to release in the
subbasin  include Carson and Eagle Creek national fish hatcheries and Oak Springs, Gnat
Creek, and Little White Salmon hatcheries (Table 1). Annual numbers released ranged from
37,100 to 400,365 (Table 1). Size at release ranged from 114 to 27 fish per pound (Table
1).
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Smelt

Hatchery f-ties in which smelts were reared or acclimated prior to release in the subbasin
include Lookingglass Hatchery (Table 1). Annual numbers released ranged from 5,040 to
99,235 (Table 1). Size at release ranged from 5.8 to 4.0 fish per pound (Table 1).

Adult

Hatchery ftities  in which adults were held prior to release in the subbasin include Big
Creek Hatchery cable  1). Annual numbers released ranged from 43 to 384 fish (Table 1).

sport

Subbasin:  The Hood River subbasin currently sustains a small but popular winter
steelhead  fishery. The sport fishery primarily occurs in the mainstem of the Hood River
below the confluence of the West Fork of the Hood River. There are no records of a season
closure in the subbasin.  No brood year specific estimates of harvest are available. Run year
specific estimates of total harvest (punch card) of naturally and hatchery produced fish are
available from Oregon Department of Fish and Wildlife (unpublished data).

Treaty

Subbasin: The entire Hood River subbasin is located on lands ceded to the United States
by the Confederated Tribes of the Warm Springs Reservation. The tribal harvest of hatchery
winter steelhead  is unknown but it is believed that the numbers harvested each year are very
low.

DISEASES

There are no hatchery facilities in the Hood River subbasin that currently hold or rear
hatchery winter steelhead  prior to release in the subbasin. For information on parasites and
disease agents of subbasin  hatchery production that is held or reared at hatchery facilities
located outside of the subbasin see LOWER COLUMBIA RIVER SUBBASIN, Hatchery
Produced Winter Steelhead, DISEASES.
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Table  1  (TR). Hatchery re leases of  winter  steelhead into the Hood River subbesin  by brood year and if marked, by coded ui re 

Brood Stock Hatchery L i f e Re ( ease Release F i s h /  Nunbar Re 1 ease
Year

Cb/T/
Stage Date (1) Date (2) (b Released LoCat ion Fin Ctipb

1962 Unknown
1 9 6 2  Unknonn
1 9 6 2  Unknoun
1962 Unknown
1 9 6 2  Unknoun
1963 Unknown
1963 Unknown
1963 Unknown
1 9 6 6  Unknoun
1966 Big Creak
1 % 7  B i g  C r e e k
1 % 7  Bfg C r e e k
1969 Unknown
1 9 7 0  Unknom
1 9 7 0  A[sea R i v e r
1 9 7 0  A l S e a  R i v e r
1 9 7 2  F o s t e r  R e s .
1974  F o s t e r  R e s .
1 9 7 4  F o s t e r  R e s .
1976 Big Creek
1977 Big Creek
1 9 7 7  Big C r e e k
1 9 7 7  B i g  C r e e k
1 9 8 4  B i g  C r e e k
1 9 8 4  B i g  C r e e k
1 9 8 4  B i g  C r e e k
1 9 8 5  Klaskanine  R
1 9 8 5  Klaskanine  R
1 9 8 5  Klaskanine  R
1 9 8 5  Klaskanine  R
1 9 8 5  Ktaskanine  R
1 9 8 5  Big C r e e k
1 9 8 5  Big C r e e k
1 9 8 5  Bi9 C r e e k
1 9 8 5  B i g  C r e e k
1 9 8 5  B i g  C r e e k
1 9 8 5  Bi9 C r e e k
1 9 8 5  Big C r e a k
1 9 8 5  Big C r e e k
1 9 8 5  B i g  C r e e k
1 9 8 6  Big C r e e k
1 9 8 6  B i g  C r e e k

Carson NFH
Carson NFH
Carson NFH
Caraon  NFH
Carson NFH
Eagle Cr  NFH
Eagle Cr  NFH
Eagle Cr NFH
L Uhite  Salmon
Big Creek
Big Creek
Big Creak
Gnat Creek
Gnat Creek
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springa
Gnat Creek
Gnat Creek
Gnat Creek
Gnat Creek
Trojan  ponds
Trojan ponds
Trojan ponds
. .
. .
. . . .
. .
. .
T r o j a n  ponds
Trojan ponds
Trojan ponds
Trojan ponds
Trojan ponds
Trojan prods
Trojan ponds
Trojan ponds
Trojan ponds
- -
. .

f i n s . 0 2 / 1 4 / 6 2  - -
fing. 0 2 / 1 3 / 6 2  - -
ffng. 0 2 / 2 6 / 6 2  - -
fing. 0 2 / 1 9 / 6 2  - -
fing. 0 2 / 1 4 / 6 2  - -
fing. 0 6 / 0 7 / 6 3  - -
fing. 0 6 / 0 6 / 6 3  - -
fing. 0 6 / 0 4 / 6 3  - -
f r y 0 2 / 1 4 / 6 6  - -
a d u l t  0 1 / 1 4 / 6 6  - -
a d u l t  01/14167  - -
a d u l t  0 1 / 1 6 / 6 7  - -
fing.  :;wg - -
fing. . .
fing. 10106f70 - -
fing. 1 0 / 0 8 / 7 0  - -
fing. 0 9 / 1 2 / 7 2  - -
fing. 0 8 / 2 1 / 7 4  - -
fing. 0 8 / 2 2 / 7 4  - -
fing. 1 1 / 1 8 / 7 6  - -
amolt  0 9 / 1 8 / 7 8  - -
am(t 0 9 / 1 9 / 7 8  ‘-
molt 09/20/78 --
snmlt 04/30/85 --
-smelt 05/01/85 --
amolt 05/02/85 --
fry O /06/85 --
fry $0 /31/85 --
fry Q5/06/85 --
fry 04/06/85 --
fry 06/25/85 --
Slnolt 03117/86 --
Smlt 03/17/86 --
-smelt 03/18/86 --
wncdt 03/18/86 --
mldt 03/19/86 --
Slnolt 03/19/86 -“
amolt 03/20/86 --
-smelt 03/20/86 --
-smelt 03/21/86 --
fry 03/23/86 --
fry 03/23/86 ““

45.0
45.0
45.0
45.0
45.0
42.6
35.4
32.0

1,050.0
. .
. .
. .

53.0
68.0
35.0
36.0
47.8
114.0
107.0
27.0
4.0
4.0
4.0
4.3
4.8
4.4

. .

. .

. .
-.
--
5.2
5.3
4.7
4.7
5.8
5.8
5.2
5.3
5.6

. .

. .

5 6 , 3 4 0
50,040
120,150
117,450
56,385
34,165
36,850
29,024
26,250

43

:;
37,100
478580
34,965
21,564
49,983
52,435
48,150
101,658
33,8%
33,450
31,889
13,379
13,397
13,125
22,607
3,926
10,990
22,647
23,129
4,577
4,710
4,368
4,269
4,628
4,398
4,370
4,448
4,138
19,638
15,179

Tony Creek
Lake Branch Creek
Hood River ,  East  Fork
Hood River ,  Middte  Fork
Hood River ,  Uest Fork
Clear Branch Creek
Hood River, East Fork
Hood River ,  Middle Fork
Bear Creek
Bear Creek
Hood River ,  East  Fork
Hoed River ,  East  Fork
Laurance  Lake
Laurance  Lake
Laurance  Lake
Laurance  Laka
Laurance  Lake
Laurance  Lake
Laurance  Lake
Laurance  Laka
Hood River ,  East  Fork
Hood River ,  Eaat  Fork
Hood River ,  East  Fork
Hood River ,  14idde Fork
Hoed River ,  Middle  Fork
Hood River,  Middle Fork
Neal  Creek
Dog River
MFk  Hood Rivar
Tony Creek
clear  Branch Cr
Hood River ,  Middle Fork
Hood River
Hood River ,  Middle Fork
Hood Rivar
Hood River
Neal  Creek
Hood R{ver,  Middle Fork
Hood River
Hood River
Neal  Creek
UFk Neal  Creek

. .
-.
. .
-.
. .
.-
. .
. .
. .
. .
. .
. .
. .
. .
--
. .
. .
.-
. .
. .
. .
. .
-.
. .
-.
. .
. .
. .
-.
. .
.-
. .
--
.-
. .
. .
.-
. .
.-
. .
. .
. .



Table  1  (TR). (cat. )  H a t c h e r y  r e l e a s e s  o f  ninter  stealheed i n t o  t h e  H o o d  River aubbeain  by brood  y e a r  and  if mrked, by CM  Hire  tw c~a.

Brood Stock Hatchery Life R e l e a s e Release F i  eh/ Nutber  R e l e a s e
Year

cuT/
Stage Data (1) Date (2) lb Releaaed  location F i n  Clipb

1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1987
1987
1987
1987
1987
1987
1988
1988
198s
1988
19ss
1988
198s
1988
198s
1988
198s
1988
1989
1989
1989

Klaskanine  R
K\as~enine  R
Klaskanine  R
Klaakenine  R
Klaakanine  R
Klaskanine  R
Klaskanina  R
Klaskan{ne R
Klaskanine  R
Big Creek
Big Creek
Big Creek
Big Creek
Big Creek
Big Creak
Big Creek
Big Creek
Big Creek
Big Creek
Big Creek
Big Creek
Big Creek
Big Creek
Big Creek
Klaskanine  R
Klaskanine  R
Klaskanine  R
Klaskanina  R
Klaskani  na R
Big Creek
Big Creek
Big Creek
Big Creek

. .

. .

. .

. .

. .

. .

. .

. .

. .
Trojan ponds
Trojan ponds
Trojan ponds
. .
. .
. .
-.
. .
Gnat Creek
. .
. .
. .
.-
. .
. . .
. .
. .
. .
. .
. .
Trojan ponds
Gnat Creek
Trojan ponds
Trojan ponds

f r y 03/
fry 04/
f r y 03/
f r y 05/
f r y 03/
f r y 03/
f r y 05/
fry 05/
fry 04/
enlott 05/
Smelt 05/
Smoit 051
fry 04/
fry W
fry 04/
fry W
fry W
Slmlt 04/
fry 04/
fry 04/
fry 04/
fry 04/
fry 04/
fry 04/
fry 04/
fry 06/
fry 041
fry 06/
fry 06/
S m e l t  0 4 /
S m e l t  0 5 /
Slnolt  0 4 /
mot  t  0 4 /

9 / 8 6
13/86
5/86
4/86
!9/86
!8/86
4 / s 6
4 / s 6
13/86
4/87
4 / 8 7
!9/87
7 / S 7
5 / 8 7
5 / 8 7
7 / 8 7
7 / 8 7
!2/88
!6/88
!6/88
!6/SS
9 / 8 8
9 / 8 s
!4/88
9 / 8 s
!0/88
9 / 8 8
!0/88
!0/8s
7 / 8 9
19/90
2 / 9 0
2 / 9 0

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

.-

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

.-

.-

. .
-.
. .
-.
. .
. .
-.

4 . 5
4.5
4 . 0

. .
-.
. .
. .
. .

5 . 6
-.
. .

.  ..
t --

-.
. .
-.
.-
.-
. -
. .
4 . 2

::;
4 . 7

2 8 , 9
9 , 7

1::!
2 8 , 9
1 9 , 2

Ii::
2 9 , 2

7 , 4
13,1
3 , 3
9 . 8
9;8

1;::

2:::
3 5 , 0
1 0 , 0

33; 1
1 0 , 4
3 2 , 9
4 9 , 4
1 6 , 4
1 6 , 4

2:;:
4 , 2
7 , 7

odel  1 Creek
Neal Creek
UFk Neal Creek
Evans Creek
Dog River
Tatty  Creek
Rogers Springs Creek
Bear Crack
Clear  Branch Cr
Hood River, East Fork
Hood River, Hiddle Fork
Hood River, Eaat Fork
Evans Craak
Tany  Creek
Tony Creek
Claar Branch Cr
Ciaar  Branch Cr
Hood River, HFk
odel  1 Crack
Neal Creek
Neal Creek
Dog River
MFk Hood Rfver
Clear Branch Cr
Neal  Creek
Evens Creek
NFk Hod R i v e r
Tony Creek
Bear Creak
Hood River, EFk
Hood River, EFk
Hood River, HFk
Hood River, EFk

.-

. .

. .

. .

. .

. .

. .

. .

. .
No mark
No mrk
No mark
. .
.-
. -
. .
. .
No mrk
. .
. .
. .
. .
. .
-.
. .
. .
. .
. .
. .
No mark
AD
AD
AD

~ Estimetas  are from Oregon Department of Fish and Uildlife  (unpubl ished data) .
AD = Adipose.
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~ENMILE CREEK SUBBASIN

Naturally Produced Winter Steelhead

GEOGRAPHIC LOCATION
.

The Fifteenmile  Creek subbasin, located in north central Oregon, heads in the Mount Hood
National Forest just east of Mount Hood. Fifteenmile  Creek flows in a northeasterly
direction to enter the Columbia River at approximately River Mile (RM) 192 (Figure 1).
The Fifteenmile  Creek subbasin encompasses approximately 373 square miles. The mouth of
Fitleenmile  Creek is located above Bonneville Dam.

ORIGIN

Winter steelhead  are indigenous to the Fifteenmile  Creek subbasin. The subbasin represents
the eastern most distribution of winter steelhead  in the Columbia River Basin. The subbasin
has never been supplemented with hatchery fish.

DISTRIBUTION

Su!d2am
Winter steelhead are believed to be distributed throughout most of the Fifteenmile,
Eightmile, Fivemile,  and Ramsey creeks (Oregon Department of Fish and Wildlife and
Confederated Tribes of the Warm Springs Reservation of Oregon 1990; Figure 1). The
quality of the spawning and rearing habitat varies throughout the subbasin (Tables 1 and 2).

PRODUCTION

sport

Subbasin:  The Fifteenmile  Creek subbasin currently sustains a small fishery. While there
are no records of any season closures, current regulations restrict the sport fishery to the
catch and release of kelts. No brood year specific estimates of harvest are available. Run
year specific estimates of harvest (punch card) are available from Oregon Department of Fish
and Wildlife (unpublished data).

Treaty

Subbasin: The entire Fiileenmile  Creek subbasin is located on lands ceded to the United
States by the Warms Springs Tribes. The tribal harvest of winter steelhead  is unknown but it
is believed that the numbers harvested each year are very low.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Juvenile wild winter steelhead were collected from the Fifteenmile  Creek subbasin in 1983
and 1985, and analyzed electrophoretically  at selected protein-coding loci (Schreck et al.
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1986). Relative allele nobilities and allele frequencies were determined for 17 enzyme
systems in the 1983 sample, and for 21 enzyme systems in the 1985 sample (Appendix Table
4). No rare alleles were detected.

Schreck et al. (1986) classified Columbia River Basin steelhead into several clusters of
similar stocks based on biochemical, morphological and life history characters (Appendix
Table 3). Columbia River Basin steelhead stocks segregate into two primary-groups, those
fkom west of the Cascade Mountains and those from east of the Cascades. Wild winter
steelhead  fkom Fifteenrnile Creek cluster with other stocks from east of the Cascades. This
@MUY grOUP @ composed  of 3 subgroups. Wild winter steelhead  from Fifteenmile  Creek
do not cluster tqghtly  with any of these three subgroups, but fit between subgroup 1 and 2.
Subgroup 1 consists of stock of wild summer steelhead  from tributaries of the Columbia
between Fifteenmile  Creek and the Entiat  River, the lower Snake River and the Salmon
River. This subgroup is characterized by the greatest average head length, maxillary length,
head depth, and interorbital width. This subgroup also has the lowest average caudal
peduncle length. Subgroup 2 contains primarily hatchery summer steelhead  stocks from
various tributaries of the Columbia and lower Snake River. This subgroup is characterized
by the earliest average time of entry into freshwater, the greatest average frequency of the
common glycerol-3-phosphate dehydrogenase  allele, and the lowest average head depth.

.
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Figure 1. The Fifteenmile  Creek subbasin.
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Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality

of Fifteenmile  Creek subbasin  winter steelhead production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 6.9 9.9 12.2 71.0 -- 152.7 ‘--

Acres (%) -- . . -- -- -- -- --

a Modified from the Northwest Power Planning Council’s presencejabsence
database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.

.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of
Fifteenmile Creek subbasin winter steelhead production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 0.0 0.0 0.0 100.0 -- 25.5 --

Acres (%) -- --- -- -- -- -- --

a Modified from the Northwest Power Planning Council’s presence/absence
database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.
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DESCHUTES RIVER SUBBASIN

Naturally Produced Spring Chinook Salmon

GEOGRAPHIC LOCATION

The DesChutes River subbasin covers 10,500 square miles of central Oregon and is the
second largest subbasin in the state. From its source in the Cascade Mountains, it flows
north to where it enters the Columbia River 205 miles from the ocean. The Deschutes River
is looated  above Bonneville and The Dalles dams.

ORIGIN

Spring chinook are indigenous to the Deschutes River subbasin. Non-indigenous stocks
introduced into the subbasin include the Santiam stock and unknown stocks of fish obtained
from Carson and Eagle Creek national fish hatcheries and McKenzie, Oak Springs, Wizard
Falls, Marion Forks, and Fall River hatcheries (see DESCHUTES RIVER SUBBASIN,
Hatchery Produced Spring Chinook Salmon, PRODUCTION). Stray hatchery spring
chinook originating from various Columbia River Basin and coastal stocks are also recovered
in the subbasin (see ADULT LIFE HISTORY, -.

DISTRIBUTION

Subbasin

Prior to completion of the Pelton-Round Butte hyd~oelectric  complex wild spring chinook
spawned in the mainstem Deschutes River up to Steelhead  Falls (km 206), Squaw Creek, the
Metolius River, the Warm Springs River drainage, and the Shitike  Creek drainage. After
completion of the complex, in 1964, spawning has primarily been limited to the Warm
Springs River drainage with only limited spawning occurring in the Shitike Creek drainage
(Figure 1). Juvenile spring chinook rear in the Warm Springs River and Shitike  Creek
drainages and throughout the mainstem  of the DesChutes River below the mouth of the Warm
Springs River (Figure 1). The quality of the spawning and rearing habitat varies throughout
the subbasin (Tables 1 and 2).

PRODUCTION

Juvenile

Egg

Estimates of egg deposition for the Warm Springs River are available in Lindsay et al.
(1989).

Smelt

Estimates of smelt production (spring migrants) were made at a humphreys scoop trap
located in the Warm Springs River approximately 1 mile above its confluence with the
DesChutes River. Annual estimates of smelt production ranged from 14,647 to 57,216
smelts per year (Table 3). Annual estimates of the number downstream migrants ranged

DESCHUTES  1



from 35,235 to 131,943 (Table 3).

Mark Information

Naturally produced juvenile spring chinook were coded wire tagged from 1978-80 at various
sites located in the DesChutes River subbasin.  Several of the coded wire tag groups used to
tag spring chinook were also used to tag juvenile chinook classiiled as naturally produced fall
chinook (see DESCHUTES RIVER SUBBASIN, Naturally Produced Fall Chinook Salmon,
PRODUCTION, ~uvenile,  Mark Information). Annual estimates of the number of juveniles
tagged and released ranged from 2,540 to 8,346 (Table 4).

No naturally produced spring chinook, tagged and released as juvenile fish in the DesChutes
River subbasin, were recovered at hatchery facilities or on spawning ground surveys outside
of the subbasin.  Coded wire tags were recovered from naturally produced spring chinook
harvested in fisheries located in the mainstem  of the Columbia River and in the Deschutes
River subbasin (Pacific States Marine Fisheries Commission coded wire tag database).

Harvest

sport

Subbasin:  No brood year specific estimates of harvest are available.
estimates of harvest are available fkom Oregon Department of Fish and
data) and in Lindsay et al. (1989).

Treaty

Subbasin: No brood year specific estimates of harvest are available.
estimates of harvest are available from Oregon Department of Fish and
data) and in Lindsay et al. (1989).

ADULT LIFE HISTORY

Escapement

Subbasin

Run year specific
Wildlife (unpublished

Run year specific
Wildlife (unpublished

Timing: Data collected at a steeppass  fish trap located at Sherars Falls (km 69 on the
mainstem Deschutes River) provides the only estimates of run timing through the Deschutes
River subbasin.  The trap was generaUy operated 5 days per week beginning in mid- to late
April. Estimates are available for the 1977-80 and 1982 run years. To distinguish between
spring and fall runs, chinook salmon sampled from 1 April through 15 June were classified
as spring run fish and chinook salmon sampled from 16 June through 31 December were
classified as fall run fish.

Naturally produced jack and adult spring chinook return to the DesChutes River subbasin
around the beginning of April (Figure 2). Data obtained at the steeppass trap indicates that
naturally produced spring chinook arrive at Sherars Falls around mid-April; that the run
=, during May; and that most fish have passed the falls by mid-June (Lindsay et al.

.

Numbers: Subbasin  escapement is estimated as the sum of escapement to the Warm
Springs River, escapement to Pelton Trap, and estimates of harvest at Sherars Falls. This
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method of estimating escapement is believed to account for most of the naturally produced
spring chinook returning to the Deschutes River subbasin. It does not account for spring
chinook that are known to spawn in Shitike  Creek. Escapement of naturally and hatchery
produced spring chinook to Shitike  Creek is believed to be low (i.e. less than 50 fish) in
most years.

Spring chinook fisheries in the DesChutes River subbasin  are located at Sherars Falls.
Statistical creels conducted at Sherars Falls are used to estimate harvest in both sport and
tribal fisheries. Creels were used to estimate the harvest of jack and adult fish. Jacks were
differentiated by size and age composition of adult fish harvested in both sport and tribal
fisheries was based on adult age composition at Warm Springs National Fish Hatchery
(WSNFH).

Escapement to the Warm Springs drainage is estimated at a weir located at km 14.4 on the
mainstem of the Warm Springs River. The weir is used to divert fish through the WSNFH
where they are counted and then passed above the weir. Estimates at WSNFH are believed
to account for most of the fish escaping to the Warm Springs River drainage. The number
of naturally and hatchery produced fish that remain below the weir are believed to be low
(i.e. less than 20 fish) in most years. Estimates of total subbasin production are made for
run years in which estimates are available at each of the primary recovery sites.

Annual estimates of the number of naturally produced spring chinook escaping to the
subbasin, by brood year, ranged from 51 to 293 jacks and 1,210 to 2,546 adult fish (Table
5).

Spawning Area

Timing: Beginning in 1969, surveys have been conducted to count the number of redds in
selected reaches of stream located in the Warm Springs River drainage. Data collected from
the surveys indicate that spawning begins in mid- to late August and peaks by the second
week in September (Lindsay et al. 1989; Figure 2). Spawning is completed by the last week
in September (Lindsay et al. 1989).

Numbers: Subbasin spawner escapement is estimated as the number of spring chinook
passed above a weir located at km 14.4 in the mainstem of the Warm Springs River (see
ADULT LIFE HISTORY, Escapement, Subbasin). Escapement past the weir is used to
estimate spawner escapement to the drainage because it is believed that in most years
minimal spawning occurs below the weir and in Shitike  Creek (see ADULT LIFE
HISTORY, Escapement, Subbasin).

Prior to the 1981 run ywu only naturally produced spring chinook were allowed above the
weir. During the 1981-84 run years the WSNFH passed both naturally and hatchery
produced spring chinook above the weir. In 1985 the WSNFH discontinued passing hatchery
fish above the weir and that policy continues to date.

Annual estimates of naturally produced spring chinook spawner escapement, by brood year,
ranged from 18 to 139 jacks and 711 to 2,634 adult fish (Table 6). Annual estimates of
Hatchery DesChutes stock spring chinook spawner escapement, by brood year, ranged from O
to 31 jacks and O to 628 adult fish (Table 7).

Spawning ground counts in the Deschutes River subbasin are available from Oregon
Department of Fish and Wildlife (unpublished data) and in Lindsay et al. (1989), Fritsch
(1989), and Heinith (1987).
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SuMval:  Estimates of pre-spawning survival in the Warm Springs River drainage are
available in Lindsay et al. (1989).

Limited information is available on the immigration of naturally produced spring chinook
into the DesChutes River subbasin.  The only data available on stray wild spring chinook are
coded wire tag returns from six wiid spring chinook tagged and released as juvenile fish in
the John Day River subbasin  (Pacific States Marine Fisheries Commission coded wire tag
database). Tags were recovered from the fishery. Naturally produced spring chinook tagged
and released as juvenile fish in the DesChutes River subbasin were recovered on spawning
ground surveys and at trapping facilities located in the subbasin  (’Table 8).

Few stray hatchery spring chinook are recovered annually in the subbasin  but they include
jacks and adults coded wire tagged and released as juvenile fish at sites located over a wide
geographical area (Table 9). Coded wire tags were recovered from spring chinook released
as juvenile fish in subbasins  located in Washington and Idaho as well as coastal subbasins
that include the Rogue River in Oregon and the Trinity River in California (Table 9).

Aze Structure

Age structure was estimated for naturally produced spring chinook returning to WSNFH.
Age structure was determined based on a combination of tagcode  and scale analysis.

Annual estimates of age structure, by brood year, ranged from 2% to 8% age 3 fish, 65% to
86% age 4 fish, and 12% to 28% age 5 fish (Table 10).

Annual estimates of age structure, by run year, ranged from 1% to 8% age 3 fish, 72% to
89% age 4 fish, and 7% to 34% age 5 fish (Table 11).

SQLmi!2
Sex ratios (percent females) were estimated for naturally produced spring chinook returning
to the WSNFH.  Age structure was determined based on a combination of tagcode  and scale
analysis.

Annual estimates of sex ratio ranged from 53% to 65 % for age 4 fish and from 46% to 80%
for age 5 fish (Table 12).

JUVENILE LIFE HISTORY

Fork Lewth

Downstream migrant spring chinook were collected at various locations with humphreys
floating scoop traps and by seine (see JUVENILE LIFE HISTORY, Migration Timing).
Estimates of mean fork length were made for samples obtained from selected time periods,
locations, and years.

Annual estimates of mean fork length ranged from 102 mm to 132 mm for age 1+ spring
chinook smelts (Table 13).
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Weight

Mean weight of age O spring chinook from the 1982 brood was estimated for samples
obtained from selected time periods in the Warm Springs River and in Shitike Creek
(Lindsay et al. 1989). Mean weight was 6.3 g in the Warm Springs River and 7.3 g in
Shitike Creek.

Aze Structure

Adult scale analysis indicates that naturally produced spring chinook in the Deschutes River
subbasin enter the ocean primarily as age 1+ smelts (Tables 10 and 11; see ADULT LIFE
HISTORY, Age Structure) although some returning adults (i.e. approximately 1%) had
migrated as sub-yearling smelts (Lindsay et al. 1989).

Mimation  Timing

Humphreys floating scoop traps were fished at two locations in the Warm Springs River in
order to monitor the temporal distribution of migration from the drainage. One trap, located
at the mouth of the Warm Springs River, was fished in 1976, 1977, and 1979 and one trap,
located in the Warm Springs River approximately 1 mile above its confluence with the
Deschutes River, has been fished annually since 1976.

Data obtained at the trapping facilities indicate that naturally produced juvenile spring
chinook migrate from the Warm Springs River throughout the year (Lindsay et al. 1989).
Peak migration for age O spring chinook occurs from September through October (Lindsay et
al. 1989). The smelt migration begins in late January or early to mid-February, peaks
during March through May (Figure 2), and is completed in mid-June (Lindsay et al. 1989).A
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In addition to studies conducted in the Deschutes River subbasin there have also been studies
in the mainstem  Columbia River designed to monitor the temporal distribution of migration
past the dams. Tag recoveries at the ice-trash sluiceway  at The Dalles Dam (km 308 in the
mainstem  of the Columbia River) indicate that naturally produced yearling spring chinook,
originating from the Deschutes River subbasin, migrate through the Columbia River in April
and May (Howell et al. 1985).



Ficjure 1. Spring Chinook distribution in the Deschutes River subbasin,
based on the NPPC presence\absence data base (solid and dashed
lines reswectivelv)  and the BPA Geographic Information System.
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Figure 2 (TT). Spring chinook freshwater life history in the Deschutea River subbasin (Oregon Department of
Fish and Wildlife and Confederated Tribes of the Warm Springs Reservation of Oregon 1990).
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Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality
of Deschutes River subbasin spring chinook production areaa.

Distance/ Excellent Good Fairb Pool+ Unknown Totalc Confi-
Area dence

Miles (%) 0.0 11.7 74.0 14.3 -- 88.4 --

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by
humans.

c Does not include habitat in the White River drainage above White River
Falls. Area was included in the Northwest Power Planning Council’s database
to account for habitat that would be utilized by spring chinook when BPA
implements a project to release jack and adult spring chinook above White
River Falls.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of
Deschutes River subbasin spring chinook production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Totalc Confi-
Area dence

Miles (%) 23.7 0.0 35.3 41.0 -- 35.4 --

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presenceiabsence  database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by
humans.

c Does not include habitat in the White River drainage above White River
Falls. Area was included in the Northwest Power Planning Council’s database
to account for habitat that would be utilized by spring chinook when BPA
implements a project to release jack and adult spring chinook above White
River Falls.
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Table 3 (JM). Number of natural juvenile spring chinook salmon that migrated
from the Warm Springs River in the Deschutes River subbasina, 1975-1989.

Time of Miaration
Brood Year Fall Spring Total

(subyearling)

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

25,795
47,041
25,125
74,727
24,930
20,579
29,238
67,719
89,396
61,970
35,991
47,125
59,195
56,007
42,720

43,250
26,043
25,304
57,216
25,628
14,656
14,647
3 0 , 5 9 4
31,101
34,827
38,335
35,651
27,508
40,365
33,154

69,045
73,084
50,429

131,943
50,558
35,235
43,885
98,313

120,497
96,797
74,326
82,776
86,703
96,372
75,874

a Estimates of fall and spring migrants for the 1975-81 broods are from
Lindsay et al. (1989); for the 1982-86 broods from Heinith (1987); and for
the 1987-89 broods from personal communication (28 October 1991, Mark
Fritsch,  Warm Springs Tribes, Warm Springs, Oregon).
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T a b l e  4 (TR-a). Releases of  coded ni re tagged wild spri~  chinook salmon into the Deschutes  River subbasina,  by brood year.

Brood Stock Hatchery L i f e Release Release F o r kb Nur&r R e l e a s ec cblT/
Year S t a g e  D a t e  ( 1 )  D a t e  ( 2 ) length Released Locat ion F i n  c l i p

1976
1976
1976
1976
1977
1977
1977
1977
1977
1977
1977
1978
1978
1978
1978
1978
1978
1978
1978
1978
1979

Deschutes
Deschutes
De6chutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .
-.
. .
. .
. .
. .
. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

04/01/78~ 06/30/78’j
04/01/78d 06130/78d
04/01/78d 06/30/78d
04/01/78d 06/30/78d
02/ov79d  05/3m9d
02/ow9d  06/30/79d
0310v79d  06/30/79d
03/01/79d  06/30179d
05/0W8d  06/30/78d
09/0V78d  12/31/78d
02/ovnd  06/30/md
02/01/80d  05/31/80d
02/01/80d  03/3M30d
04/01/80d  06/30180d
05/0V79d  06/30/Wd
0 9 / 0 1 / 7 9  ~213f/79
1 2 / 1 5 / 7 9 :  - -
07/0W9d  08/3 V79’j
09/om9d  1 v30/79d
02/0V80d  06/30/80d
0 5 / 0 1 / 8 0  0 6 / 3 0 / 8 0

1 3 0 . 0
1 1 0 . 0
1 2 0 . 0
1 0 7 . 8
120.5
131.5
1 2 8 . 0
1 2 5 . 0
8 4 . 3

1%:
1 1 6 . 7
1 0 1 . 9
112.6
83.1
87.5
88.6
59.2
94.0
102.4
86.9

140

30:
835
280

1,099
96

I

t

1 , 5 9 9

2,%$
1 , 3 4 7

118
4,655
1 , 5 1 4
2 , 7 7 5

636
3 , 8 2 7

116

USR to Sherars Fal (a
Pel ton Trap to  USR
Sherars Falls to mouth
USR
Shersrs  Fal 1s to mouth
UBR to Sherars  Fal 1 s
Daschutes  River (RM 50)
Deschutes  River (RM 1)
USR
USR
USR
Oeschutes River (RM 50)
USR to Sharars Fal 1 s
USR to Sherars Fat  1 s
USR
USR
USR
Beaver Creek
USR (RM 2-7)
USR
USR

H7-02-01
H7-02-04
117-02-05
0 7 - 1 6 - 0 5
0 7 - 1 8 - 3 1
0 7 - 1 8 - 3 3
0 7 - 1 8 - 3 8
0 7 - 1 8 - 4 0
0 7 - 1 6 - 0 5
0 7 - 1 6 - 0 7
0 7 - 1 8 - 3 9
0 7 - 2 1 - 5 1
0 7 - 2 1 - 5 2
0 7 - 1 8 - 4 7
g- ::-:;
-.

0 7 - 1 8 - 3 2
0 7 - 2 0 - 2 9
0 7 - 2 0 - 3 0
0 7 - 2 1 - 4 9
0 7 - 2 1 - 4 8

a
b

:
e

Est i metes for the 1976-79 brood releases are from Lindsay et al. (1989) ~
Fork length is measured in mi l(imeters.
USR = Uarm Springs River.
Ralease dstes unkncm (only  the months of  re lease known) .  Standardized to  the f i rst
Relesse  dates unknown (only  the month of  re lease known) .  Standardized to  the middle

and last  days of
of the month for

t h e
t h e

months relaased.
month of re 1 ease.
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Table 5 (RB) . Total returns of wild spring chinook salmon to the Deschutes
River subbasina, by brood year.

Total Age

Brood Adult
year 2 3 4 5 6 Total Total

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

- -
- -
- -
- -
- -
- -
- -
- -
- -
.-
- -
- -
- -
- -

293 2,121
85 1,424

115 1,075
74 1,240
51 1,659

108 1,757
72 952

100 1,784
119 --
-- --
141 1,811
147 1,679
114 2,386
103 --

425
322
329
415
266
259
258
--
- -
- -
4 5 0
4 9 3
- -
- -

- -
- -
- -
- -
-.
- -
- -
- -
- -
- -
- -
- -
- -
- -

2,839
1,831
1,519
1,729
1,976
2,124
1,282

--
- -
- -

2,402
2,319

--
- -

2,546
1,746
1,404
1,655
1,925
2,016
1,210

--
- -
- -

2,261
2,172

--
- -

a Estimates of adult production for the 1974-82 brood years are a synthesis of
data from Lindsay et al. (1989), U.S. Fish and Wildlife Service (unpublished
data), and Oregon Department of Fish andWildlife  (unpublished data) and for
the 1984-87 broods are a synthesis of data from U.S. Fish and Wildlife
Service (unpublished data) and Oregon Department of Fish and Wildlife
(unpublished data).
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Table 6 (RN-1). Total spawning escapement of wild spring chinook salmon to
the Deschutes River subbasina’b,  by brood year.

Total Age

Brood Adult
rear 2 3 4 5 6 Total Total

1972 -- -- -- 144= -- -- --
1973 -- -- 1,926= 708 -- -- 2,634
1974 -- 139= 1,307 208 -- 1,654 1,515
1975 -- 59 698 150 -- 907 848
1976 -- 73 501 210 -- 784 711
1977 -- 34 794 260 -- 1,088 1,054
1978 -- 50 1,040 137 -- 1,227 1,177
1979 -- 46 919 177 -- 1,142 1,096
1980 -- 18 689 98 -- 805 787
1981 -- 98 679 100 -- 877 779
1982 -- 56 1,086 300 -- 1,442 1,386
1983 -- 55 1,250 318 -- 1,623 1,568
1984 -- 86 941 265 -- 1,292 1,206
1985 -- 69 989 291 -- 1,349 1,280
1986 -- 65 1,430 -- -- -- --
1987 -- 46 -- -- -- -- --

a

b

c

Estimates are for fish that were released above Warm Springs National Fish
Hatchery (WSNFH). Numbers are used to represent spawner escapement based on
the assumption that spring chinook salmon primarily spawn in the Warm
Springs River above the WSNFH.
Estimates of spawner returns for the 1972-74 broods are a synthesis of data
from Lindsay et al. (1989) and U.S. Fish and Wildlife Service (unpublished
data) and estimates for returns from the 1975-87 broods are from the U.S.
Fish and Wildlife Service (unpublished data).
Includes and estimated 603 fish spawning below WSNFH (Lindsay et al. 1989);
including 38 jacks, 526 age 4 fish, and 39 age 5 fish. Brood returns below
WSNFH were estimated based on age structure at WSNFH.
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Table 7 (RN-2) . Total spawning escapement of Hatchera ~ Deschute s stock spring
chinook salmon to the Deschutes  River subbasin ~ , by brood year.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

13
0
0

31
0
0
0
0
0
0

287
206
468
327
24
0
0
0
0
0

5
23

160
1
0
0
0
0
0
0

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

3 0 5
2 2 9
6 2 8
3 5 9

0
0
0
0
0
0

292
229
628
328
24
0
0
0
0
0

a

b

Estimates are for jack and adult fish released above Warm Springs National
Fish Hatchery. Estimates are used to represent spawner escapement based on
the assumption that spring chinook salmon primarily spawn in the Warm
Springs River above the WSNFH.
Estimates of spawner returns for the 1978-87 broods are from the U.S. Fish
and Wildlife Service (unpublished data).
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Table 8 (AI-l). Non-harvest recoveries of coded wire tagged wild spring chinook salmon in the De@chutes
River ~ubbasina,b .

Hatchery/Release Recovery Site, Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

Deschutes River Deschutes River Spawner Surveys
1982 -- 4 4

Deschutes River Deschutes River Trap returns
1984 -- 2 2

a Based on the following tag codes: 07-18-38, 07-21-52, 07-21-54.
b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag database.
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Table 9 (AI-2). Non-harvest recoveries of coded wire tagged hatchery spring chinook salmon in the Deschutes
River Subbasina,b .

Hatchery/Release Recovery Sitet Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

Deschutes River Deschutes River
1981
1982
1983
1984

Deschutes River Deschutes River
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

Clearwater River Deschutes River
1987

Coquille River Deschutes River
1988

Grande Ronde Deschutes River
1986
1987
1988

Imnaha River Deschutes River
1987

Spawner Surveys
--
- -
- -
- -

Trap returns
--
--
--
- -
- -
.-
- -
- -
- -
- -
- -

Trap Returns
--

Trap Returns
--

Trap Returns
--
--
--

Trap Returns
--

1
--
1
1

6
28
62

323
402
557
528

1,239
1,544

998
705

1

1

1
5
1

4

1
--

1
1

8
32
68

330
414
584
528

1,239
1,544

998
705

1

1

1
5
1

4
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Table 9 (AI-2). (cont.) Non-harvest recoveries of coded wire tagged hatchery spring chinook salmon in the
Deschutes River subbasina~b.

Hatchery/Release Recovery Site, Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

Rapid River Deschutes River
1980
1981
1987
1988

Rogue River Deschutes River
1980
1981
1982
1983
1984
1985
1986
1987

Trinity River Deschutes River
1980
1985
1987

Umpqua River Deschutes River
1980
1981

Yakima River Deschutes River
1987

Rapid R. Hatchery Deschutes River
1982
1983

Kooskia NFH Deschutes River
1981

DESCHUTES 16

Trap Returns
--
- -
- -
- -

Trap Returns
--
--
--
- -
- -
- -
- -
- -

Trap Returns
--
- -
- -

Trap Returns
--
--

Trap Returns
--

Trap Returns
--
--

Trap Returns
--

1
3
1
4

2
2
1
2

--
2
2
8

1
1
2

1
1

1

2
1

2

1
3
1
4

2
2
1
2

--
2
2
8

1
1
2

1
1

1

2
1

2



Table 9 (AI-2). (cont.) Non-harvest recoveries of coded wire tagged hatchery spring chinook salmon in the
Deschutes River subbasina’b.

Hatchery/Release Recovery Site, Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

Sawtooth Hatchery Deschutes River
1986
1987
1988

MacKay Hatchery Deschutes River
1981

Columbia Riverc Deschutes River
1979
1980

Columbia Riverd Deschutes River
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

Columbia Rivere Deschutes River
1987

Deschutes River Deschutes River
1983
1984
1985
1986

Trap Returns
--
--
- -

Trap Returns
--

Trap Returns
--
--

Trap Returns
--
--
-- ~
--
--
--
--
--
--
--
--

Trap Returns
--

Hatchery Returns
--
- -
- -
- -

1
1 0
1

1

2
2

1
5
5
1
1
1

--
1
5
4
5

1

18
- -
3
7

1
1 0
1

1

2
2

2
6
5
1
1
1

.-
1
5
4
5

1

18
- -
3
7
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Table 9 (AI-2). (cont.) Non-harvest recoveries of coded wire tagged hatchery spring chinook salmon in the
Deschutes River subbasina~b.

Hatchery/Release Recovery Site, Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

Deechutes River Deschutes River
1987
1988
1989

Trinity River Deschutes River
1980

Grande Ronde Deschutes River
1988

Hatchery Returns (continued)
-- 8 8
-- 23 23
-- 3 3

Hatchery Returns
.- 1 1

Hatchery Returns
-- 1 1

a Based on the following tag codes from hatchery reared fish: 03-45-02, 05-06-27, 05-08-20, 05-08-23,
05-08-25, 05-12-23, 05-20-07, 06-61-06, 06-61-37, 06-61-43, 07-16-11, 07-16-12, 07-16-15, 07-16-50,
07-16-53, 07-16-54, 07-16-55, 07-18-24, 07-19-49, 07-19-50, 07-19-51, 07-21-53, 07-22-09, 07-22-35,
07-23-09, 07-23-10, 07-23-11, 07-23-47, 07-23-48, 07-23-49, 07-23-50, 07-25-12, 07-25-20, 07-26-50,
07-27-05, 07-27-14, 07-27-15, 07-27-16, 07-27-17, 07-27-52, 07-28-20, 07-28-36, 07-28-37, 07-28-39,
07-28-40, 07-28-41, 07-28-42, 07-28-43, 07-28-48, 07-28-61, 07-30-03, 07-30-16, 07-30-17, 07-31-11,
07-31-13, 07-31-14, 07-31-18, 07-31-28, 07-31-29, 07-31-30, 07-31-31, 07-31-32, 07-31-34, 07-31-35,
07-31-52, 07-31-53, 07-31-55, 07-31-60, 07-33-20, 07-33-21, 07-33-62, 07-34-01, 07-39-18, 07-39-25,
07-39-28, 07-39-29, 07-46-24, 09-04-06, 09-04-07, 09-16-01, 09-16-04, 09-16-19, 09-16-33, 10-28-43,
23-16-60, 23-17-05, 23-17-07, 23-17-10, 23-17-12, 23-17-14, LBYWYW, RDYW*2, YWWH, YWYWGM,  YWYWOR. Based
on the following tag codes from fish of unknown rearing type (assumed to be hatchery): 05-04-27, 10-03-48,
10-04-15, 10-04-24, 10-21-15, 10-26-35, 10-27-08, 10-27-09, 10-30-13, 10-30-15, 23-16-22, 23-16-47,
23-16-48, 23-16-49, 23-16-50, 23-17-22, 23-18-08, ORBL, PULBPK, RDGN*l, RDRDOR*l,  RDYWOR*l, YWRD,
YWYWLG* 1.

b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag database.
c Release site in the mainstem Columbia River in the estuary.
d Release site in the mainstem Columbia River below Bonneville Dam.
e Release site in the mainstem  Columbia River between McNary and Priest Rapids dams.
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Table 10 (AC). Age composition (freshwater.ocean)  by brood year for wild spring chinook salmon returning to
the Warm Springs National Fish Hatchery in the Deschutes River subbasina.

Age Composition (%)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

.-
- -
- -
.-
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

.-
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

5
6
6
2
4
3
2
8
3
3
6
5

81
77
65
79
82
81
86
80
80
75
76
74

15
17
28
19
15
16
13
12
17
22
18
22

- -
- -
- -
-.
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1974-85 broods are from the U.S. Fish and Wildlife Service (unpublished data).
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Table 11 (AC-a). Age composition (freshwater.ocean) by run year for wild spring chinook salmon returning to
the Warm Springs National Fish Hatchery in the Deschutes River subbaaina.

Age Composition (%)

Run
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
.-
- -
- -
- -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - .-

- -
- -
- -
- -
- -
- -
- -
.-
- -
- -
- -
- -
- -
- -

6
3
5
3
3
3
1
8
5
3
5
4
5
2

87
63
73
74
77
77
86
73
83
89
77
72
75
81

7
34
22
22
20
19
13
20
12
8

18
24
20
17

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1977-90 run years are from the U.S. Fish and Wildlife Service (unpublished data).
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Table 12 (AS) . Percent females by brood year and age class (freshwater.ocean)  for wild spring chinook
salmon returning to the Warm Springs National Fish Hatchery in the Deschutes River subbasinn.

Females (%)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1979
1980
1981
1982
1983
1984
1985
1986

. .

. .

. .

. .

. .

. .

. -

. .

. .

. .

. -

. .

. .

. .

. -

. .

. .
- -
. .
. .
- .
. .
. .
. .

. .

. .

. .

. .

. .

. .
- .
. .

- -
59
65
53
62
55
58
64

80
62
46
71
46
71
60
. .

. .

. -

. .

. .
- .
- .

‘ Estimates for the 1979-86 brood years are from the U.S. Fish and Wildlife Service (unpublished data) .
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Table 13 (SL) . Lengths of wild spring chinook salmon smelts from the
Deschutes River subbasin,  1978-1980.

Location No. LencWh (mm) Reference
and Year Fish ave. r a n g e

mainstem
1978

mainstem
‘ 1979

mainstem
1979

mainstem
1979

mainstem
1980

mainstem
1980

mainstem
1980

Warm Springs River
1978 - - 108 - -

Warm Springs River
1979 - - 107 - -

Warm Springs River
1980 - - 102 - -

Modified from Lindsay et al.

Modified from Lindsay et al.

Modified from Lindsay et al.

Modified from Lindsay et al.

Modified from Lindsay et al.

Modified from Lindsay et al.

Modified from Lindsay et al.

Modified from Lindsay et al.

Modified from Lindsay et al.

Modified from Lindsay et al.

(1989)

(1989)

(1989)

(1989)

(1989)

(1989)

(1989)

(1989)

(1989)

(1989)
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DESCHUTES RIVER SUBBASIN

Hatchery Produced Spring Chinook Salmon

ORIGIN

The f~st  recorded release of juvenile hatchery fish into the subbasin is the 1961 release of an
unknown stock of fish obtained from Carson National Fish Hatchery (Table 1). The
subbasin was su plemented with juvenile hatche  fish in 1961 and 1962 and from 1964-90

i x(Table 1). Hate ery jacks were outplanted  into e subbasin in 1970 and adults were
outplanted into the subbasin in 1968 and 1970 (Table 1). Non-indigenous stocks introduced
into the subbasin include the Santiarn stock and unknown stocks of fish obtained from Carson
and Eagle Creek national fish hatcheries and McKenzie, Oak Springs, Wizard Falls, and Fall
River hatcheries (Table 1). The hatchery program currently restricts the use of
non-indigenous stocks as hatchery broodstock. The Hatchery Deschutes stock is currently
utilized as hatchery broodstock for the subbasin.

The Hatche DesChutes stock was developed from broodstock collected at Warm Springs
1!National Fis Hatche (WSNFH),  located at km 14.4 on the mainstem of the Warm S rings

? fRiver; Sherars Falls, ocated  at km 69 on the mainstem  of the Deschutes River; and Pe ton
Trap, located at km 178 on the mainstem of the DesChutes River (Lindsay et al. 1989).

DISTRIBUTION

Subbasin

Juvenile and adult spring  chinook have been released at several sites in the DesChutes River
subbasin but are primardy  released in the Warm S rings River and in the mainstem

?DesChutes River at Pelton Deregulating Dam (Tab e 1).

PRODUCTION $

Releases

Egg

There are no records of releases in the subbasin.

Fry

Hatchery facilities in which fry were reared or acclimated prior to release in the subbasin
include McKenzie Hatchery and Eagle Creek and Carson national fish hatcheries (Table 1).
Annual numbers released ranged from 24,685 to 697,000 (Table 1). Size at release ranged
from 1,700 to 1,000 fish per pound for releases in which estimates are available (Table 1).

Fingerling

Hatchery facilities in which fingerlings were reared or acclimated rior to release in the
subbasin include Round Butte, Marion Forks? Oak Springs, and J ’izard Falls hatcheries and
Warm Springs, Eagle Creek, and Carson national fish hatcheries (Table 1). Annual numbers
released ranged from 38,865 to 514,672 (Table 1). Size at release ranged from 200 to 4.2
fish per pound (Table 1).

Smelt

Hatchery facilities in which smelts were reared or acclimated prior to release in the subbasin
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include Round Butte, Fall River, Oak Sprin  s, and Wizard Falls hatcheries and WSNFH
e?(Table 1). Annual numbers released rang from 10,163 to 1,094,318 (Table 1). Size at

release ranged fmm 21.4 to 2.8 fish per pound (Table 1).

Jack and Adult

Hatche facilities in which jack and adult fish were held prior to release in the subbasin
1include ound Butte and one unknown hatchery of origin (Table 1). Annual numbers

released ranged from 121 to 272 fish (Table 1).

sport

Subbasin: No brood year specific information is available. Run ear specific information
iis available from Oregon Department of Fish and Wildlife (unpublis  ed data) and in Lindsay

et al. (1989).

Treaty

Subbasin: No brood year specific information is ava@ble. Run ear specific information
{is available from Oregon Department of Fish and Wddhfe  (unpublis  ed data) and m Lindsay

et al. (1989).

ADULT LIFE HISTORY

Escapement

Subbasin

Timing: Data collected at a steeppass fish trap located at Sherars Falls provides the only
estimates of run timing to the subbasin.  The trap was generally operated 5 days r week

rbeginning in mid-to late Ap~. The only estimate of run timing currently availa le for the
Hatchery DesChutes stock is for the 1982 run year.

Hatche DesChutes stock spring chinook return to the DesChutes River subbasin in early
April. % 1982, the Hatche DesChutes stock arrived at Sherars Falls on 25 April; the run

a?_ dtig my; and h passed Sherars Falls by 13 June (Lindsay et al. 1989).

Niunbers: Subbasin  escapement is estimated as the sum of escapement to the Warm
Springs River? escapement to Pelton Trap, and estimates of harvest at Sherars Falls, This
method of estimating escapement is believed to account for most of the Hatchery DesChutes
stock spring chinook returning to the DesChutes River subbasin. It does not account for
spring chinook that are known to spawn in Shitike Creek. Escapement of naturally and
hatchery produced spring chinook to Shitike  Creek is believed to be low (i.e. less than 50
fish) in most years.

Spring chinook fisheries in the DesChutes River subbasin  are located at Sherars Falls.
Statistical creels conducted at Sherars Falls are used to estimate harvest in both sport and
tribal fisheries. Creels were used to estimate the harvest of jack and adult fish. Jacks were
differentiated by size and age composition of adult fish harvested in both sport and tribal
fisheries was based on adult age composition at WSNFH.

Escapement to the Warm S@ngs  draina e is estimated at a weir located at km 14.4 on the
mainstem  of the Warm Springs River. ke weir is used to divert fish through the WSNFH
where they are counted and then passed above the weir. Estimates at WSNFH are believed
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to account for most of the fish escaping to the Warm Sprin  s River drainage. The number
kof naturall and hatchery produced fish that remain below e weir are beheved to be low

J(i.e. less an 20 fish) in most years. Estimates of escapement to the subbasin are made for
run years in which estimates are available at each of the primary recovery sites.

Annual estimates of Hatche DesChutes stocks ring chinook escapement to the subbasin, by
7 tbrood year, ranged from 11 to 1,395 jacks an 1,394 to 6,576 adult fish (Table 2).

Hatchery Facilities

Timing: Hatchery spring chinook arrive at Pelton Trap and WSNFH in May, June, and
July. Jack salmon return to WSNFH from late May through July, and a few return m
September (Howell et al. 1985).

Numbers: Estimates of the number of naturall and hatchery reduced spring chinook
i {escaping to hatchery facilities located in the Desc utes River sub asin are available at Pelton

Trap and at a weir located in the Warm Springs River and operated by the WSNFH.

Annual estimates of naturall produced spring chinook escapement to WSNFH, by brood
4year, ran ed from 18 to 13 jacks and 1,065 to 2,834 adult fish (Table 3). Annual estimates

dof na y produced s ring chinook esca ment to Pelton  Trap, by brood year, ranged from
! r1 to 8 jacks and 11 to 33 adult fish (Tab e 4).

Annual estimates of Hatchery DesChutes stock spring chinook escapement to WSNFH, by
brood year, ranged from 16 to 341 jacks and 294 to 2,459 adult fish (Table 5). Annual
estimates of Hatche Deschutes stocks ring chinook esca ment to Pelton Trap, by brood

Y f ryear, ranged horn  2 to 968 jacks and 62 to 2,243 adult sh (Table 6).

Survival: Estimates of pre-spawning survival at hatche  facilities located in the subbasin
?’are available from Oregon Department of Fish and Wildli  e (unpublished data) and U.S. Fish

and Wildlife Service (unpublished data).

Age StructuR

Age structure was estimated for Hatche Deschutes stock spring chinook returning to
e?’WSNFH. Age structure was determin based on tagcode  and scale analysis.

Annual estimates of age structure, by brood ear, ranged from 2% to 33% age 3 fish, 58%
ito 92% age 4 fish, and 4% to 14% age 5 fis (Table 7).

Annual estimates of a e structure, by run year, ran ed from 2% to 54% age 3 fish, 31% to
f i!93% age 4 fish, and % to 22% age 5 fish (Table ).

S!i2@@2

Sex ratios (percent females) were estimated for Hatchery Deschutes  stock spring chinook
returning to WSNFH. Age was determined based on tagcode  and scale analysis.

Annual estimates of sex ratio ran ed from O% to 3% for age 3 fish, 51% to 66% for age 4
#fish, and 33% to 78 % for age 5 sh (Table 9).

Fecundity

Estimates of fecundity are available for spring chinook spawned at WSNFH and REH.
Estimates were derived by dividing hatchery egg take by the number of females spawned.

Annual estimates of fecundity at WSNFH, by run year, ranged from 2,850 to 3,647 eggs per
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female (Table 10). Annual estimates of fecundity at RBH, by run year, ranged from 2,672
to 4,852 eggs per female (Table 11).

Few fiwshwater recoveries of coded wire tagged Hatchery DesChutes stock spring chinook ye
available but they include recover@  over a wide g~g

~~k?fsb~~:?~~?~uetagged Hatchery DesChutes stock Jack and adult spring c
DesChutes River subbasin,  were recovered in the Cowlitz  and fickitat  river subbasins  and in
the Rogue, Trask, and Coos river subbasins located on the Oregon coast (Table 12).

JWENILE  LIFE HISTORY

sum“ml Ratg

Post-release suMval  rates are available in Lindsay et al. (1989) and from Oregon
Department of Fish and Wildlife (unpublished data).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Juvenile hatchery ring chinook salmon were sampled from RBH, in 1983 and 1985, and
Tiiom  WSNFH  in 1 85 (Schreck et al. 1986). Relative allele nobilities and allele frequencies

were determined for 18 e me systems from the 1983 RBH sample and 17 enzyme systems
%for the 1985 sam les fim

J
H and WSNFH (Appendix Table 3). In the 1983 RBH

sample, a rare ele was detected at the isocitrate dehydrogenase (sIDH- 1,2) locus.

Columbia River Basin stocks of spring chinook were com ed based on a cluster analysis of
rselected eledrophoretic,  meristic, morphometric, and life “story characteristics. The

analysis rou
P

hatchery spring chinook from WSNFH with others ring chinook stocks,
tboth wil~  an hatchery, that are widely distributed east of the Casca e Mountains (Schreck et

al. 1986). This group exhibited the greatest average head depth, head width and pectoral ray
counts, and the lowest ave~e number of gill rakers. The streams of the wild stoclcs are
located at higher elevations, m the upper reaches of the Columbia River, and have colder

P
climates com to the other stream systems included in the analysis. The cluster analysis

!!
rouped hate ery spring chinook from RBH with wild spring  chinook found in the lower
nake and upper Columbsa  rivers (Schreck et al. 1986). Tlus group is characterized by the

highest average len@h of the anal fin base and interorbital width, the greatest
%

uency  of
the common tri~tide aminopeptidase  allele? the lowest average number of branc “ostegal
rays, and the earlmst average time of spawmng.  The spawning areas of the wild stocks have
a steeper slope than the averages of the other groups.

A cluster analysis of various stocks of spring, summer, and fall races of chinook salmon in
the Columbia River Basin indicate that RBH and WSNFH stocks of spring chinook are more
similar to other stocks of spring chinook fmm east of the Cascade Mountains and with
summer chinook from Idaho than with spring chinook from west of the Cascades, summer
chinook fkom the upper Columbia, and all stocks of Ml chinook (Schreck et al. 1986).

DISEASES

Various parasites and inf=tious disease agents have been identified at hatche  facilities that
7rear or hold juvimile  spring chinook for subbasin  hatche production (Table 3). Parasites

7include Ceratomyxa  shasta  and Glochidia sp. Bacterial iseases include fimmculosis,
bacterial kidney disease, and cold water disease. Viral diseases include infectious
hematopoietic  necrosis and viral erythrocytic necrosis. For information on parasites and
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disease agents of subbasin  hatchery reduction that is held or reared at hatchery facilities
8located outside of the subbasin see LACKAMAS RIVER SUBBASIN, Hatchery Producd

Spring Chinook Salmon, DISEASES; see MCKENZIE RIVER SUBBASIN, Hatche
?’Produced Spring Chinook Salmon, DISEASES; and see SANTIAM RIVER SUBBA IN,

Hatchery Produced Spring Chinook Salmon, DISEASES.
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Table  1  (TR). H a t c h e r y  reieases  of spring chinook salmon into the Deschutes  River aubbeain  by brood year and i f marked, by co

Brood Stock Hatchery L i f e  R e l e a s e ReLeaae F i  ah /  Nwber Releaae CUT/
Year Stage Date (1) Date (2) lb Released Locat ion Fin  Clipb

. . Unknown

. . Unknown

.- Unknown

. . Unknown

. . Unknown

. . Unknown
-. Unknown
. . Unknown
. . Unknown
1966 Unknown
1966 Unknown
1 9 6 7  Sant i am
1967 Unknown
1967 Unknown
1968 Unknown
1 9 6 8  Unknoun
1968 Unknown
1968 Unknown
1968 Unknown
1968 Unknown
1968 Unknown
.- Unknown
1969 Unknown
1969 Unknown
1969 Unknown
1969 Unknown
1969 Unknown
1969 Unknown
1969 Unknown
1970 Unknown
1970 Unknown
1970 Unknown
1970 Unknown
1970 Unknown
1970 Unknown
. . Deschutes
. . Deschutes
1971 Unknown
1971 Unknown
1971 Unknown
1 9 7 2  Deschutes

Carson NFH
Carson NFH
McKenzie
ltcKenzi  ●

McKenzie
Eagle Creek NFH
Eagle Creek NFH
Eagle Creek NFH
Eagle Creek NFH
Oak Springs
Uizard  Fails
Marion  Forks
Uizard  Fal[s
Oak Springs
Wizard falls
Uizard Falls
Uizard F a l l s
Uizard Fal[s
Oak Springs
Oak Springa
Wizard  Falla
Unknown
Uizard  F a l l s
Uizard  F a l l s
Uizard Falls
oak Springs
Oak Springs
Uizard  Fal 1s
Uizard  Fal 1s
Uizard  Fal 1s
Uizard  Fat  Is
Uizard  Fal la
Oak Springs
Uizard  Fai 1s
Oak Springs
Round Butte
Round Butte
Uizard  Fal 1s
Oak Springs
Fall  R i v e r
Round Butte

fing.
f r y
f r y
f r y
f r y
fing.
fing.
f r y
fing.
fing.
fing.
f r y
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
Smelt
adult
fing.
fing.
fing.
fing.
fing.
Smelt
Smelt
fing.
fing.
fing.
fing.
Smelt
Smelt
j a c k
a d u l t
fing.
fing.
alml t
fing.

01/01/61c
01/01/62c
01/01/64=
ol/ol/64c
ollol/64c
01/01/65c
ol/ol/66c
ol/ol/66c
0 1 / 0 1 / 6 ?
0 6 / 1 5 / 6 $
10/01/67d
ol/15/68d
lo/15168d
07/15/68d
02115169d
0 2 / 1 5 / 6 9
~;~~~:~d

05/t5/69d
07/15/6+
0 7 / 1 5 / 7 0
0 1 / 0 1 / 6 8 :
0 3 / 1 5 / 7 0
03101/70d
06/15/70d
05/15170d
1 1 / 1 5 / 7 0
12/01/70d
ol/15/71d
03/15/71d
03/15171d
03/15/71d
0 6 / 1 5 / 7 1
0 3 / 1 5 / 7 2 :
0 3 / 1 5 / 7 2
Olloll?oc
0 1 / 0 1 / 7 0 :
04/15/72d
~~~~{~d

04/27/Zf

12/31/61c
12/31/62c
12/31/64c
12131/64c
12/31/64c
12/31/65c
12/31/66c
t2/31/66c
12/31/6~
. .
1 1 / 3 0 / 6 7
-.
. .
. .
-.
. .
0 3 / 3 1 / 6 9
-.
. .
. .
.-
12/31/68c
. .
0 4 / 3 0 / 7 0
-.
. .
-.
0 1 / 3 1 / 7 1
. .
. .
. .

. .

. .

. .
12/31 /70c
12/31/70c
. .
. .
. .

1 ,iio
. .
.-

19i:o
2 0 0 . 0

1700
3 4 . 0
1 1 . 0

1 , X
5 . 2

13;::
1 0 7 . 5
9:.;

38:0
8 . 5
2 . 8
. .

9 1 . 0
9 5 . 0

1 0 0 . 0
3 6 . 8

4 . 2
4.8

10;:;
9 7 . 0

1 2 0 . 0
7 0 . 0

5 . 9
5 . 9
. .

6:0
1 1 7 . 0

7::;

7 5 , 3 1 3
150,000
3W, 000
2 3 2 , 0 0 0

6 6 , 0 0 0
5 0 0 , 0 4 4
2 0 0 , 0 0 0
5 0 0 , 0 0 0
2 1 1 , 5 0 0

9 , 9 0 0
7 1 , 1 5 0
2 4 , 6 8 5
6 6 , 5 5 7
4 0 , 1 0 3

150,168
100,036
103,935

5 6 , 5 5 7
4 0 , 4 7 0
5 4 , 2 3 0

220
121

1 4 9 , 5 8 8
1 0 4 , 1 0 7

2 2 , 6 0 0
8 , 9 0 5

5 1 , 7 9 2
3 6 , 7 9 7
1 0 , 1 6 3

1 5 0 , 0 0 0
9 0 , 2 0 6

8 , 4 7 2
2 0 , 5 1 0
6 1 , 0 1 3
5 2 , 7 3 0

207

165, 2~~
7 1 , 2 5 8

117,853
5 0 , 1 2 2

IJarm Springs R.
Quartz  Creek
Uarm Springs R.
Hi 11 Creek
Beever Creek
Uarm Springa R.
Uarm Springs R.
Harm Springs R.
Uarm Springa R.
Peltom Rereg.  Oem
Pelton Rereg.  Dam
Pelton  tedder
Peltom Rereg.  R e s .
Pelton  Rereg.  R e s .
Lake Simtustus
Pelton ladder
Pel ton Rereg.  Res.
Pel ton Rereg.  Dam
Pelton  Rereg.  R e s .
Pelton  Rereg.  Oam
Pel ton Rereg.  Res.
Shit  i ke Creek
Lake Simtustus
PeLton  ladder
Pel ton Rereg.  Res.
Peltcm  Rereg.  R e s .
Pelton  Rereg.  Dam
Pelton  Rereg.  Dam
Pelton  Rereg.  Dam
Lake Simtustus
Peltom Rereg.  R e s .
Petton Rereg.  Ras.
Pelton Rereg.  Dam
Pelton Rereg.  Dam
Petton Rereg.  Dam
Beaver Creek
Beaver Creek
Lake Simtustus
Pelton  ladder
Pelton  Rereg.  Dem
Pelton  ladder

. .

. .

. .

. .

. .

. .

. .

. .
-.
AD-LM
AO-RM
No mark
AO-LV
AO -RV
No mark
No mark
No mark
AD-RM
No mark
RV-RM
AO-RM
. .
No mark
No mark
No mark
No mark
LV-LM
LP-LM
LP-RM
No mark
No mark
No mark
No merk
LV-RP
RV-LP
.-
. .
No mark
No mark
LV-RV
D-LP
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T a b l e  lc~e~. (cent .  )  Hatchery  re leases of  spr ing chinook salmon into  the Deschutes  River subbasi n by brood yaar and if marked, by coded  bIi re ta9
.

Brood Stock Hatchary L i f e Release Re 1 ease F i shl Number Release cul/
Year Stage Date (1) Date (2) lb Released Locat ion Finclipb

1972 Deschutes
1 9 7 2  Deschutes
1 9 7 2  Daschutes
1973  Deschutes
19ZI Deachutes
1 9 7 3  Deschutes
1973 Deschutes
1 9 7 3  Deschutes
1973  Deschutes
1 9 7 3  Deschutes
1 9 7 3  Deschutas
1973  Deschutes
1974  Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1975  Deschutes
1 9 7 5  Deschutes
1976 Deschutes

1 9 7 6  Deschutes
1 9 7 6  Deschutes
1 9 7 7  Deschutes
1 9 7 7  Deschutes
1 9 7 7  Deschutes
1977 Deschutes
1 9 7 7  Deschutes
1 9 7 7  Deschutes
1 9 7 8  Deschutes
1 9 7 8  Deschutes
1 9 7 8  Deschutes
1 9 7 8  Deschutes
1 9 7 8  Deschutes
1 9 7 8  Deschutes
1978  Deschutes
1 9 7 9  Deschutes
1 9 7 9  Deschutes
1979  Deschutes
1979  Deschutes
1979  Deschutes
1 9 7 9  Deschutes
1 9 7 9  Deschutes
1 9 7 9  Qeschutes

Romd Butte
Romd B u t t e
Round Butte
Round Butte
Round Butte
Round Butte
Rotnui B u t t e
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte

Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butta
Warm Springs NFH
Uarm Spr ings NFH
Round Butte
Round Butte
Round But te
Uarm Spr ings NFH
Uarm Spr ings NFH
Rowd  B u t t e
Round Butte
Uarm Spr ings NFH
Uarm Spr ings NFH
Uarm Spr ings NFH
Warm Springs NFH

fing.
fing.
molt
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
Smelt
fing.
fing.
fing.
fing.
fing.
fing.

fing.
fing.
fing.
fing.
fing.
fing.
fing.
molt
fing.
fing.
molt
SMcJ[t
smelt
molt
SIlwlt
fing.
fing.
fing.
fing.
snmlt
molt
molt
smo~t

04/27/73
06/05/73
03104/74
04/10/74
04/19/74
04/23/74
04/23/74
04/23/74
05/10/74
06/03/74
06/11/74
02/ 14/75
06/03/75
10/20/75
12/19/75
10/05/76
10/05/76
05/02/77

06/03/77
06/03/77
05/31/78
05/31/78
05/31/78
10/04/78
10/04/78
04/09179
05/10/79
05/30/79
04/07/80
04/01/80
04/14/80
04/14/80
04/14/80
1 1106/80
1 1/06/80
05/1 2/80
10/06/80
04/02/81
04/09/81
04/02/81
04/09/81

.-

.-
03/05/74
04/16/74
-.
. .
-.
. .
. .
. .
-.
02/18/75
.-
. .
. .
-.
. .
. .

--
. .
. .
--
. .
. .
. .
-.
--
. .
04/1 4/80
0 4 / 1 4 / 8 0
-.
. .
. .
. .
. .
-.
. .
. .
04/ 1 6/81
.-
- -

63.7
50.6

6;:;
61.0
61.1
65.0
60.0
55.0
26.2
75.0

3;::

1;::
9.3
9.3

40.0

25.0
25.0
28.4
32.3
23.7
13.0
13.2
9.1
19.7
22.0
19.0
19.0
8.0
8.8
8.0
9.0

2:::
5.9

1:::

2:::

182,283
6 5 , 6 7 8

145.214
81;110
6 5 . 6 3 5
81;704
8 6 , 7 7 5

1 , 3 2 0
2 3 , 9 6 4
6 1 , 5 6 0
15,000

103,629
2 0 , 1 5 0

4 , 2 6 7
14.448
27;579
12,051
62,040

3 6 . 6 7 5
35; 625
47,802
47.598
26;394
2 6 , 6 4 0
2 5 , 9 0 8
4 2 , 0 0 0
1 4 , 5 7 9
5 4 , 3 0 0

168,000
10,890
3 2 , 8 6 5
3 0 , 7 5 8
2 9 , 9 9 3
2 6 , 8 5 2
2 7 , 8 1 6
22,245
2 9 , 2 6 4
6 6 , 7 0 0

170,167
3 2 , 3 0 0
8 8 , 9 7 0

Lake Simtustua
P e l t o n  Rereg.  Res.
Pelton  Rereg. Dam
Lake Simtustus
Lake Simtustua
P e l t o n  Rereg. Res.
Pel ton Rereg. Res.
Pe[ ton Rereg. Res.
Pet ton Ladder
Pelton Rereg. Dam
Lake Bi l ly  Chinook
Pel ton Rereg.  Dam
Pel ton Rereg.  Dam
Pel ton Rereg.  Oam
Pelton Rereg.  Dam
P e l t o n  Rereg.  Rea.
Pelton Rereg. R e s .
Pelton Rereg. Dam

Pelton Rereg. Dam
Pelton Rereg.  Dam
Pe(ton  Rereg. Dam
Pelton Rereg. Dam
Pelton Rereg.  Dam
Pelton  Rereg.  Dsm
Pelton Rereg. Dam
Pelton  Rereg.  Dam
P e l t o n  l a d d e r
Pelton Rereg. Dam
Warm Springs R.
Warm Springs R.
Pelton Rereg. Dam
Pelton Rereg. Dsm
Pe[ton  Rereg.  Dem
Warm Springs R.
Uarm Springs R.
P e l t o n  l a d d e r
Pelton Rereg. Dam
Uarm Springs R.
Warm Springs R.
Uarm Springs R.
Uarm Springs R.

LP
LP
AD-LP
LV
No mark
No mark
No mark
AN
AN
D-RP
No mark
LV-LM
D-1P
D-LV
D-LV
0 9 - 0 4 - 0 6
0 9 - 0 4 - 0 7
0 9 - 1 6 - 0 1
0 9 - 1 6 - 0 2
0 9 - 1 6 - 0 3
0 9 - 1 6 - 0 4
0 7 - 1 6 - 1 1
0 7 - 1 6 - 1 2
0 7 - 1 6 - 1 5
0 7 - 1 6 - 5 4
0 7 - 1 6 - 5 5
0 7 - 1 6 - 5 3
0 7 - 1 8 - 2 4
0 7 - 1 8 - 2 5
0 5 - 0 6 - 2 7
0 5 - 0 6 - 2 8
0 7 - 1 9 - 4 9
0 7 - 1 9 - 5 0
0 7 - 1 9 - 5 1
0 5 - 0 8 - 2 0
0 5 - 0 8 - 2 1
0 7 - 2 1 - 5 3
0 7 - 2 1 - 5 4
0 5 - 0 8 - 2 2
0 5 - 0 8 - 2 3
0 5 - 0 8 - 2 4
0 5 - 0 8 - 2 5
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Tabie ICXJ. (cent. ) Hatchary  re leases of  spr ing chinook sahnon  into the Deschutes River  subbasfn  by brood year  and i f  marked,  by  coded wire  tag
.

Brood Stock Hatchery L i f e Re(ease Releasa F i s h / Ntir
Year

Re[ease CUT/
Stage Date (1) Date (2) lb Released Locat ion Fin  Ctipb

1979
1979
1979
1980
1980
1980
1980
1980
1980
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1982
1982
1982
1982
1982
1982
1982
1982
1982
1983
1983
1983
1983
1983
1983
1983
1983
1983
1984
1984
1984
1984

Deachutes
De4chutes
Deschutes
Deschut es
Deachutes
Deschutaa
Deschutes
Deschutes
Deschutes
Deschutes
Deschutea
Deschutes
Deschutes
Deschutes
Deachutes
Deschutes
Deschutes
Oeachutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschut es
Deschutes
Deschutas
Deschutes
Deschutea
Deschutas
Deschut es
Deschutea
Deschut es
Deschutes
Deschutes
Deachutes
Deschutes
Deschutes
Deschutes
Deechutes
Deschutes

RouncJ Butte
Round Butte
Round Butte
WahIIJ~pr~  NFH

Round Butte
Mann Springs NFH
Round Butte
Rcund Butte
Uarm Springs NFH
Uarm Springs NFH
Uerm Springs NFH
Round Butte
Round Butta
Warm Springs NFH
Uarm Springe  NFH
Uarm Springs NFH
Round Butte
Round Butte
Round Butte
Warm Springs NFH
Round Butte
Round Butte
Round Butte
Uarm Springs NFH
Round Butte
Round Butte
Round Butte
Round Butte
Uarm Springs NFH
Uarm Springs NFH
Round Butte
Round Butte
Uarm Springs NFH
Uarm Springs NFH
Round Butte
Round Butte
Round Butte
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
—

am
mu
Smo
f i n
f i n
f i n

f i n
f i n
fin
f i n
f i n

Sma
am
Sma

ama
f i n
f i n
f i n
f i n

Sma
f i n
f i n
f i n
f i n
Sma

f i n
f i n
Sma
Slm

t
t
t

1.
1.
1.
t
t
t

1.
1.
1.
1.
1.
t
t
t
t
t
t

1.
1.
1.
1.
t
t
t
t
t

1.
1.
1.
1.
t
t
t
t
t

1.
1.
t
t

o
0
0
1
1

L!
0
0
!
1
1

:
0
0
0
0
0

:
1
1
0
0
0
0
a
1
1
1

:
a
a
o
a
1

:
a

i /10/81
I /24/81
i /02/81
/ 1 6 / 8 1
1/05/81
1/05/81
i / 2 9 / 8 2
i / 0 2 / 8 2
i / 2 3 / 8 2
I / 0 5 / 8 2
} / 0 5 / 8 2
) / 0 5 / 8 2
1/1 1/82
1/11/82
1/1 2/83
)/1  2/83
)/ 12/83
1/21/83
i / 0 2 / 8 3
!/21  /83
}/24/83
i/24/83
}/05/83
}/06/83
) / 1 3 / 8 4
}/16/84
}/16/84
i / 0 5 / 8 4
1/15/84
) / 1 6 / 8 4
1/16/84
}/08/84
}/09/84
}/09/85
1/09/85
}/02/85
1/09/85
)101/85
}/01/85
}/01/85
@9186
1/09/86

. .

. .
-.
12/18/81
. .
. .
. .
. .
.-
. .
. .
. .
. .
--
. .
. .
. .
. .
. .
. .
. .
.-
. .
. .
--
. .
. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .
-.

::;

1::;

1;:1
12.0

:::
10.0
10.0

::!
23.6
15.0
15.0
15.0

1::;
12.2

1;::
16.3

1:::
5.2

i:;
8.4

1:::
12.4

1:::
17.0
5.8
7.6
7.6
9.0

1;::
17.0

30,450
29,200
25,446
65,303
48,472
29,430
142,884
28,656
25,010
68,557
13,965
25,950
28,538
59,118
154,954
27,645
27,257
57,340
48,495
24,847
61,864
28,979
53,550
28,200

625,995
28,790
28,991
54,000
51,000

345,544
778937
60,797
30,394

321,194
61,650
57,749
60,725
60,770
46,822

279,001
62,011

358,353

Pelton  Rereg.  Dam
Pelton  Rereg.  Dam
Pelton  ladder
Uarm Springs R.
Pe[ton Rereg.  Dam
Pelton  Rereg.  Dam
Uarm Springs R.
Pelton  ladder
Pe(ton Rereg.  Oam
Uarm Springs R.
Uarm Springs R.
Uarm Springs R.
Pe(ton Rereg.  Dam
Pelton  Rereg.  Dam
Uarm Springs R.
Uarm Springs R.
Uarm Springs R.
Pelt’on Rereg.  Dam
Pelton  ladder
Pelton  ladder
Uarm Springs R.
Pelton  Rereg.  Dam
Petton Rereg.  Dam
Pelton  Rereg.  Dam
Uarm Springs R.
Peiton  Rereg.  Dam
Pelton  Rereg.  Dam
Petton ladder
Pelton  ladder
Uarm Springs R.
Warm Springs R.
Pel ton Rereg.  Dam
Pelton  Rereg.  Dam
Uarm Springs R.
Warm Springs R.
Pel ton Rereg.  Dam
Pelton  ladder
Pet  ton ladder
Warm Spri nga R.
Warm Springe  R.
Uarm Springs R.
Warm Springs R.

07-23-10
07-23-09
07-23-11
No mark
0 7 - 2 3 - 4 7
0 7 - 2 3 - 4 9
No mark
0 7 - 2 3 - 4 8
0 7 - 2 3 - 5 0
OTC
RV, OTC
LV, OTC
0 7 - 2 5 - 2 0
0 7 - 2 7 - 1 5
2-OTC
LV,2-OTC
RV,2-OTC
0 7 - 2 7 - 1 4
0 7 - 2 7 - 1 6
0 7 - 2 7 - 1 7
LV, OTC
0 7 - 2 8 - 3 6
0 7 - 2 8 - 4 3
0 7 - 2 8 - 3 7

;-28-39
0 7 - 2 8 - 4 0
0 7 - 2 8 - 4 2
0 7 - 2 8 - 4 1
RV, OTC
LV, OTC
0 7 - 3 1 - 3 1
0 7 - 3 1 - 3 2
RV

&-31-28
0 7 - 3 1 - 2 9
0 7 - 3 1 - 3 0
RV
LV
RV, OTC
LV, OTC
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Table  1  (TRJ. (cent .  )  Hatchery re leases of  spr ing chinook sahnon  into the Deschutes River subbasin  by brood year  and i f  marked,  by  coded Hire  tag
code .

Brood Stock Hatchery L i f e Rel  eaae Release F i ah/ Ntir Release CUT/
Year Stage Date (1) Date (2) (b Released Locat ion Finclipb

1 9 8 4  Deschutes
1 9 8 4  Deschutes
1 9 8 4  Deschutes
1 9 8 4  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1985 Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deachutes
1 9 8 5  Deschutes
1985 Deschut es
1 9 8 5  Deschutes
1986 Deschut es
1 9 8 6  Deschutes
1986 Deschutes
1986 Deschut  es
1 9 8 6  Deschutes
1 9 8 6  Deschutes
1 9 8 6  Deschutes
1 9 8 6  Deschutea
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deachutes
1 9 8 7  Deschutes
1 9 8 7  Deschutea
1 9 8 7  Deschutea
1 9 8 7  Deachutes
1987 Deschut  es

Romd  B u t t e
Round Butte
Round Butte
Round Butte
Warm Springs NFH
Uarm Springs NFH
Round Butte
Round Butte
Round Butte
Rowd  B u t t e
Round Butte
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Harm Springs NFH
Romcl  B u t t e
Round But te
Round Butte
Round Butte
Uarm Springs NFH
Warm Springs NFH
Uarm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Warm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Warm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Mann Springa NFH
Uarm Springs NFH

m o l t
molt
molt
SIno(t
fing.
fing.
Smelt
Smelt
Smelt
molt
Smelt
molt
molt
fing.
fing.
Smelt
molt
Smelt
molt
molt
Smott
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.

03/1 2/86
03/1 1/86
03/1 1/86
03/1 1/86
10/01/86
10/01/86
04/13/87
04/13/87
05/27/87
05/27/87
D5127/87
04/09/87
04/09/87
10/01/87
10/01/87
04/12/88
05/25/88
05/25/88
D512518B
04/08/88
04/08/88
05/06/88
05/06/88
05/06/88
05/06/88
09/30/88
09/30/88
09/30/88
09/30/88
09/30/88
09/30/88
09/3of 88
09/30/88
09/30/88
09/30/88
09/30/88
09/30/88
09/30/88

. .

. .

. .

. -

. .

. .

. .
-.
. .
.-
. .
. .
. .
. .
. .
. .
.-
. .
. .
-.
. .
. .
. .
--
. .
. .
-.
. .
. .
. .
-.
.-
. .
. .
. .
. .
.-
.-

5.7
7.7
7.7

;:;
8.0
5.0
6.1
7.5
7.5

1::?
16.9
8.8
9.3
6.9
8.3
8.3

1!:;
15.8
66.0
66.0
66.0
66.0
10.2
10.5
11.6
10.6
11.4
10.9

1!::

1:::
10.9
10.9
11.4

62,952
65,931
75,349
73,529
798490
80,698
22,625
32,238
62,000
74,000
75,000

340,832
219,308
35,237
307,556
54,221
61,269
74,365
74,364

326,044
31,418
5,762
3,493
5,319

37,036
1,847
1,689

12,130
5,595
2,093
11,338

13,:2
7,492
1,287

553
10,682
12,071

Pelton Rereg.  Dam
Palton  ladder
Pelton ladder
Pelton tedder
Uarm Springs River
Warm Springs River
Pelton Rereg.  Dam
Palton  Rereg.  Oam
Pelton  ladder
Pe[ton  (adder
Pel ton ladder
Mann Springs River
Warm Springs River
Uarm Springs River
Warm Springs River
Pelton  Rereg. Dam
Pel ton Ladder
Pet ton Ladder
Pelton  Ladder
Uarm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Harm Springs River
Uarm Springs River
Warm Springs River
Uarm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Uarm Springs River
Warm Springs River
IJarm Springs River
Uarm Springa River
Warm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River

07-33-20
07-33-21
LV-LM
LP
LV
RV
0 7 - 3 9 - 2 8
0 7 - 3 9 - 2 8
0 7 - 3 9 - 2 9
RV-RM
RP
RV,OTC
LV,OTC
LV
RV
0 7 - 4 4 - 6 1
0 7 - 4 4 - 6 2
LP
LV-Lil
RV
LV
LV
Ao
0 5 - 1 6 - 6 3
0 5 - 2 0 - 1 0
Ao
Ao

k:
AO
RV
AD
RV
LV
AD
AD
0 5 - 1 6 - 0 7
0 5 - 1 6 - 5 8
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Table  1  (TR~. (cent .  )  Hatchery releasea  of  spr ing chinook aahon into tha Daschutes  River  subbasin  by brood year  and i f  marked,  by  coded ni re tag
code .

Brood Stock Hatchery L i f e Release Re I ease F i s h / N-r Relaase CWT/
Year Stage Date (1) Date (2) lb Released Locat ion Fin  Clipb

1987 Deschutes
1 9 8 7  Debchutes
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1987 Deschutes
1 9 8 7  Deachutes
1 9 8 7  Deschutas
1 9 8 7  Deschutes
1 9 8 7  Deachutes
1 9 8 7  Deschutee
1 9 8 7  Deschutes
1 9 8 7  Deschutea
1 9 8 7  Deschutas
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deschutea
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1987 Deschutes
1 9 8 7  Deschutea
1 9 8 7  Deschutes
1987 Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deachutes
1987 Deschutes
1 9 8 7  Daschutas
1 9 8 7  Deschutea
1 9 8 7  Deachutes
1 9 8 7  Deschutas
1 9 8 7  Deschutes
1 9 8 7  Deschutea
1 9 8 7  Deschutes
1987 Deschutes
1 9 8 7  Deschutes
1987 Deschutes
1987 Deschutas
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deschutes
1 9 8 7  Deachutea
1987 Deschutes

Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
I/arm  Springs NFH
Uarm Springs NFH
Warm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Round Sutte
Round But te
Ramd Butte
Round But te
Rotswd  Butts
Round Butte
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH

fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
Smelt
Smelt
Smelt
Smelt
Smoit
Smott
amolt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
amott
Smol  t
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt

09/30/8s
09/30/88
09/30/8s
09/30/8s
0 9 / 3 0 / 8 8
0 9 / 3 0 / 8 8
0 9 / 3 0 / 8 8
0 9 / 3 0 / 8 s
0 9 / 3 0 / 8 8
0 9 / 3 0 / 8 8
w/30/8s
0 9 / 3 0 / 8 8
04/1 7/89
04/1 7/89
0 4 / 1 8 / 8 9
0 4 / 1 8 / 8 9
0 4 / 1 8 / 8 9
0 4 / 1 8 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9
0 4 / 0 5 / 8 9

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

.-

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

.-

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

1::!
1 0 . 6
1 1 . 4
1 0 . 2
1 0 . 6
1 0 . 6
1 0 . 6
1 1 . 6
1 0 . 6
1 0 . 6
1 0 . 6
6 . 4

;:;
9 . 5

1:::
1 5 . 8
1 5 . 6

1:::
1 5 . 2
1 5 . 4
1 5 . 8

1!::
1 3 . 6
1 5 . 0
1 7 . 0
1 5 . 0
1 4 . 4
1 5 . 4
1 5 . 4
1 5 . 0
1 5 . 6
1 5 . 2
1 3 . 6
1 5 . 2

1::;
1 4 . 4

6 , 8 9 8
1 9 , 2 1 3
1 9 , 9 0 6
1 5 , 7 0 9
1 4 , 6 3 8
4,W4

1 6 , 9 8 8
1 3 , 6 4 2
1 0 , 8 0 8

803
805
219

2 9 , 5 2 8
2 8 , 1 8 6
2 0 , 4 0 8
2 0 , 4 7 3

153,865
2 0 , 4 5 8

1 , 4 3 6
2 , 4 4 5

850
1 , 8 8 7
7 , 0 3 6

2 7 , 0 7 4
1 3 , 5 4 2

1,111
1 , 5 3 8
1 , 7 6 7

9 5 7
1 , 6 2 2

1 2 , 4 8 2
5 , 4 4 6

1 3 , 7 5 7
11,285
1 1 , 4 7 9
2 7 , 8 0 8
2 5 , 0 0 9
3 3 , 2 2 9
3 0 , 7 4 3
16,631
3 0 , 0 8 6

5 , 9 6 8

Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs Rivar
Warm Springs River
Warm Springs River
Warm Springs River
Uarm Springs River
Pelton  Rereg.  D a m
Pelton Rerag.  Oem
Pelton Ladder
Petton  Ladder
Pelton LadeJar
Pelton Ladder
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs Rivar
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River

0 5 - 1 6 - 6 3
0 5 - 2 0 - 0 5
0 5 - 2 0 - 0 6
0 5 - 2 0 - 0 7
0 5 - 2 0 - 0 8
0 5 - 2 0 - 1 0
0 5 - 2 0 - 1 1
0 5 - 2 0 - 1 2
0 5 - 2 0 - 2 2
1 4 - 0 7 - W
1 4 - 0 8 - 0 9
1 4 - W - 0 9
0 7 - 4 6 - 2 3
0 7 - 4 6 - 2 2
0 7 - 4 6 - 2 5
0 7 - 4 6 - 2 4
RM
0 7 - 4 6 - 2 6
AD, OTC
AD, OTC
AD, OTC
AD, OTC
AD, OTC
RV,OTC
LV,OTC
AD, OTC
AD
AD ,OTC
AD ,OTC
AD
LV,OTC
AD, OTC
0 5 - 1 6 - 0 7
0 5 - 1 6 - 5 8
0 5 - 1 6 - 6 3
0 5 - 2 0 - 0 5
0 5 - 2 0 - 0 6
0 5 - 2 0 - 0 7
0 5 - 2 0 - 0 8
0 5 - 2 0 - W
05-20- W
0 5 - 2 0 - 1 0
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Table  1  (TRJ. (cent .  )  Hatchery  re leases of  spr ing chinook salmon into  the Deschutes River subbesin  by brood year and if marked, by coded ui re tag
code .

Brood Stock Hatchery L i f e Re 1 ease Release F i s h / Ntmber Releasa CUT/
Year Stage Date (1) Date (2) lb Released Location F i n  Clipb

1987
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1 9 =
1988
19sa
1988
1988
7988
1988
1988
1988
t 988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

Deschutes
Deschutea
Deschutes
Deschutes
Deschut  es
Deschutes
Deschutes
Deschutes
Deschutes
Deschut es
Daschut es
Deschut  es
Deschut  ea
Deschut  es
Deschut es
Deschut  es
Deschutes
Deschut  es
Deschutes
Deschut es
Deschutes
Deschut  es
Deschut  es
Deschut  es
Deschut  es
Deschut  es
Deschut  es
Deschut  es
Deschut  es
Deschut es
Deschut es
Deschutes
Deschutes
Deschut  es
Deschut  es
Deschut es
Deschut es
Deschutes
Deschut es
Deschutes
Deschutes
Deschut es

Warm Springa  NFH
Warm Springs NFH
Uarm Springa  NFH
Warm Springa NFH
IJarm  Springs NFH
Uarm Springs NFH
Warm Springa  NFH
Uarm Springa  NFH
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Warm Springs NFH
Warm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Warm Springs NFH
Warm Springa NFH
Uarm Spr ings NFH
Uarm Springs NFH
Uarm Spr inga NFH
Warm Springs NFH
Uarm springs NFH
Uarm Springs NFH
Uarm Spr ings NFH
IJarm  Spr ings NFH
Uarm Springs NFH
Uarm Springs NFH
—

Smelt
Smelt
Smo[t
Smelt
Smelt
Smoit
Smelt
Smelt
Smelt
Smelt
amott
Smo(t
Smelt
Smelt
Smelt
Smelt
Smelt
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
f i n s .
fing.
fing.
fing.
fing.
fing.
fing.
fing.
f i n g .
fing.
fing.

04/05/89
04/05/89
04/05/89
04/05/89
04/05/89
04/05/89
04/05/89
04/05/89
04/20/90
04/19/90
D5117/90
05/ 1 7/90
04/20/90
05/ 17/90
05/1 7/90
05/ 17/9D
05/ 1 7/90
09/27/89
09/27/89
09/27/89
09/27/89
09/27/89
09/27/89
09/27/89
09/27/89
09/27/89
09/27/89
09/27/89
09/27/89
09127/89
09/27/89
09/27/89
09/27/89
09/27/89
09/27/89
09/27/89
09/27/89
09/27/89
09/27/89
09/27189
09/27189
11/15/89

. .
-.
. .
. .
. .
. .
. .
. .
.-
. .
--
. .
. .
. .
--
. .
. .
. .
-.
. .
. .
. .
. .
. .
. .
--
-.
. .
. .
-.
--
. .
. .
. .
. .
. .
. .
. .
-.
-.
--
. .

14.4
1 4 . 4

1;::
1 5 . 8
1 4 . 4
1 4 . 4
1 4 . 4
4 . 2
6 . 0
8 . 8
8 . 8
8 . 8
9 . 7

1::;
1 0 . 7
8 . 3
9 . 6
9 . 5
9 . 5
8 . 3
9 . 2

::!

J::
8 . 5
8 . 4
9 . 2
9 . 5

10.1
9 . 6
8 . 5
8 . 3
9 . 5
7 . 8
8 . 4
8 . 4
8 . 3
8 . 3
9 . 0

20,300
35,150
18,978
27,703
12.067
2; 068
2,075

566
9,234
28,608
21,328
45,323
20,356
20,967
46.667
24;107
4 2 , 8 5 7

6 , 2 7 0
694

4,371
7 , 6 5 0
4,191
1 , 9 2 0
7 , 0 7 0

366
459

2 , 0 2 5
10;302

770
1 2 , 0 2 9
1 9 , 5 1 6
17.042
18;046
9 , 8 7 4
5,891
6 , 0 9 6
6 . 5 7 6
2; 060
2,127
9,358
8,275

296

Uarm  Springs River
Uarm  Springs River
Warm Springs River
Uarm Springs River
Warm Springs River
Uarm Springs River
Uarm Springs River
Warm Springs River
Pelton Rereg.  Dam
Pelton Rereg.  Dam
Pelton Ladder
Pelton Ladder
Pelton Rereg.  Dam
Pelton Ladder
Pe[ton  Ladder
Petton  Ladder
Pelton  Ladder
Uarm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Warm Springs River
Uarm Springs River
Uarm Springs River
Warm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springa River
Uarm  Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Warm Springs River
Warm Springs River
Uarm Springs River
Uarm Springs River
Warm Springs River

0 5 - 2 0 - 1 1
0 5 - 2 0 - 1 2
0 5 - 2 0 - 1 4
0 5 - 2 0 - 1 4
0 5 - 2 0 - 2 2
1 4 - 0 7 - W
1 4 - 0 8 - 0 9
1 4 - 0 9 - 0 9
0 7 - 5 0 - 6 1
0 7 - 5 0 - 6 2
0 7 - 5 0 - 6 0
LM
0 7 - 5 0 - 6 1
0 7 - 5 0 - 5 9

;-50-58
LM
RV
AD
AD
RV
AD
AD
LV
AD
AD
AD

::
0 5 - 2 0 - 2 6
0 5 - 2 0 - 2 7
0 5 - 2 0 - 2 8
0 5 - 2 0 - 2 9
0 5 - 2 0 - 6 1
0 5 - 2 0 - 6 2
0 5 - 2 0 - 6 3
0 5 - 2 1 - 0 5
0 5 - 2 1 - 4 0
0 5 - 2 1 - 4 1
0 5 - 4 0 - 2 0
0 5 - 4 0 - 2 1
.-
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Table lc~~. (cent .  )  Hatchery releasea  of  spr ing chinook selmon  into the Deschutes  River subbesin  by brood year  and i f  marked,  by  coded  wire ta!?
.

Brood Stock Hatchery L i f e Releaae Ralease F i s h / Ntmber
Year

Re 1 ease CUTI
Stage Date (1) Date (2) ib Released Locat ion Fin  ciipb

1 9 8 8  Deschutes
1 9 8 8  Deschutes
1 9 8 8  Deschutea
1988  Deschutes
1 9 8 8  Deschutes
1988 Deschutes
1 9 8 8  Deschutes
1 9 8 8  Deschutas
1 9 8 8  Deschutea
1988 Deschutes
1 9 8 8  Deachutes
1988 Deschutes
1 9 8 8  Deschutes
1 9 8 8  Deschutes
1 9 8 8  Deschutes
1988  Deschutes
1988  D e s c h u t e s
1 9 8 8  Deschutes
1 9 8 8  Deschutes
1 9 8 8  Oeschutes
1 9 8 8  Deschutea
1988  D e s c h u t e s
1 9 8 8  Deschutea
1 9 8 8  Deachutes
1 9 8 8  Deschutes
1 9 8 8  Deschutes
1988 Deschutes
1 9 8 8  Deschutes
1 9 8 8  Deschutea
1988 Deschutes
1 9 8 8  Deschutes
1 9 8 8  Deschutea
1988 Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deachutea
1 9 8 9  Deachutes
1 9 8 9  Deachutea
1 9 8 9  Deachutea
1 9 8 9  Deschutea
1989 Deschutes
1 9 8 9  Deschutea
1989 Deschutes

Uarm Springs NFH
IJarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
IJarm  Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springa NFH
Uarm Springs NFH
Uarm Springa NFH
Uarm Springs NFH
Uarm Spri nga NFH
Uarm Springs NFH
Uarm Springa NFH
Uarm Springs NFH
Uarm Springa NFH
Warm Springa NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springa NFH
Uarm Springs NFH
Uarm Springs NFH
Warm Springs NFH
Warm Springa NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springa NFH
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Rmsxl  Butte
Rots?cl  Butte
Romd  B u t t e
Rod Butte

fing.
smelt
Smott
smelt
Smo(t
molt
Smelt
smelt
smelt
molt
smlt
Smelt
molt
molt
smelt
Smelt
Smelt
smelt
smot t
smelt
molt
amolt
molt
smelt
amdt
smelt
Smelt
molt
SmoIt
smelt
Smelt
amo(t
smelt
molt
amolt
molt
smelt
amolt
smelt
smelt
Smelt
smo(t

1 1 / 1 5 / 8 9
04/1 1/90
0 4 / 1 1 / 9 0
04/1 1/90
04/1 1/90
0 4 / 1 1 / 9 0
04/1 1/90
04/1 1/90
0 4 / 1 1 / 9 0
04/1 1/90
04/1 1/90
04/1 1/90
04/1 1/90
04/1 1 /90
04/1 1/90
04/1 1/90
04/1 1/90
0411  1/90
04/1 1/90
0 4 / 1 1 / 9 0
04/1 1/90
04/1 1 /90
04/1 1 /90
04/1 1/90
0 4 / 1 1 / 9 0
04/1 1/90
04/1 1/90
04/1 1/90
04/1 1/90
04/1 1/90
0 4 / 1 6 / 9 0
0 4 / 1 6 / 9 0
0 4 / 1 6 / 9 0
0 5 / 1 7 / 9 0
0 5 / 1 7 / 9 0
0 5 / 1 7 / 9 0
0 5 / 1 7 / 9 0
05/1 7/90
0 5 / 1 7 / 9 0
0 5 / 1 7 / 9 0
0 5 / 1 7 / 9 0
05/1 7/90

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .

. .
-.
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
.-
. .
. .
. .
.-
. .
. .
. .

2:::
2 1 . 1
1 0 . 5
1 7 . 9
1 8 . 9
2 0 . 4
2 1 . 2
1 9 . 3

2::;
2 1 . 4
1 8 . 2
2 1 . 2
2 1 . 4
2 1 . 4
1 7 . 9
1 9 . 3

2:::
21.2
2 1 . 3
2 1 . 3
2 1 . 1
1 8 . 2
1 8 . 2
1 8 . 9
1 0 . 5
2 0 . 1
1 8 . 2
1 4 . 5
1 4 . 5
1 4 . 5

5 . 7
5 . 7

4 , 7 0 4
6 , 4 5 9
1 , 0 2 8
2 , 4 3 7
4 , 0 9 5
2 , 6 7 4
3 , 7 0 9

400
801

3 , 4 7 1
4 , 6 8 7

1 0 , 8 8 9
6 , 8 6 0

812
2 9 , 7 5 6
2 3 , 6 9 9
2 7 , 9 3 9
32,821
2 1 , 8 1 5
2 3 , 3 1 5
2 8 , 8 5 5
37,411
3 2 , 5 0 3
3 7 , 7 3 4

6 , 6 1 3
6 , 8 2 8

24,641
2 2 , 4 5 5
3 4 , 1 3 8
2 6 , 1 1 0

7,541
4 4 , 1 6 3
4 7 , 3 0 2
14,253
14,253
15,705
15,705
2 1 , 2 3 6
2 1 , 2 3 2
%, 769
21,521
5 0 , 2 1 6

Warm Springs River
Uarm Springs River
Warm Springs River
Warm Springs River
Uarm Springs River
Wsrm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springa River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springa River
Warm Springa River
Uarm Springs River
Uarm Springa River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springa River
Uarm Springs River
Warm Springs River
Warm Springs River
Uarm Springs River
Warm Springs River
Uarm Springs River
Uarm Springs River
Warm Springs River
Warm Springs River
Uarm Springs River
Pelton  Rereg.  Dam
Pelton  Rereg. Dam
Pelton  Rereg.  Dam
Petton  Rereg.  Dam
Pelton  Ladder
Pelton  Ladder
Pelton  Ladder
Pelton  Ladder
Pet tcm Ladder

0 5 - 2 0 - 3 0
AD, OTC
AD, OTC
AO,OTC
AD, OTC
AD
Ao
. .
AD, OTC
AD, OTC
AD, OTC
AD, OTC
AD, OTC
LV, OTC
0 5 - 2 0 - 2 6
0 5 - 2 0 - 2 7
0 5 - 2 0 - 2 8
0 5 - 2 0 - 2 9
0 5 - 2 0 - 3 6
0 5 - 2 0 - 3 6
0 5 - 2 0 - 6 1
0 5 - 2 0 - 6 2
0 5 - 2 0 - 6 3
0 5 - 2 1 - 0 5
0 5 - 2 1 - 4 0
0 5 - 2 1 - 4 1
0 5 - 4 0 - 1 9
0 5 - 4 0 - 1 9
0 5 - 4 0 - 2 0
0 5 - 4 0 - 2 1
AO
0 5 - 2 0 - 3 0
0 5 - 2 0 - 3 1
0 7 - 5 3 - 6 1
0 7 - 5 3 - 6 2
0 7 - 5 3 - 6 1
0 7 - 5 3 - 6 2
0 7 - 5 3 - 6 3
0 7 - 5 4 - 0 1
RH
0 7 - 5 4 - 0 2
R14
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Table lc~~. (cent .  )  Hatchery releaaes of  spr ing chinook salmon  into the Deschutes  River subbasin  by brood year  and i f  marked,  by  ccdad Hire tag
.

Brood Stock Hatchery L i f e Release Re 1 ease F ish / N-r Releasa CUTI
Year Staga Date (1) Data (2) lb Raleasad  Location Fin  clipb

1989 Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  D e s c h u t e s
1 9 8 9  Deschutes
1 9 8 9  Daschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutas
1 9 8 9  D e s c h u t e s
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1989 Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1989 Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutea
1989 Deschutes
1 9 8 9  Deschutes
1 9 8 9  Daschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes
1 9 8 9  Deschutes

Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Warm Springs NFH
Uarm Springs NFH
Uarm Springa  NFH
I/arm  Springs NFH
Warm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Warm Springs NFH
L/armSpr ings NFH
Uarm Springs NFH
Warm Springs NFH
Uarm springs NFH
Uarm Springs NFH
Uarm Springs NFH
Warm Springs NFH
Uarm spr ings NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Mann Springs NFH
Warm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Warm Springs NFH

fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
molt
amolt
amolt
Smelt
amoit
Smelt
Smelt
molt

09/26/90
09/26/90
09/26/90
09/26/90
09/26f90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
09/26/90
11/01/90
11/01/90
11/01/90
11/01/90
04/ 1 7/91
04/ 1 7/91
04/17/91
04/17/91
04/ 1 7/91
04/ 1 7/91
04/ 1 7/91
04/ 1 7/91

. .
--
. .
.-
. .
.-
.-
.-
.-
.-
.-
. -
. .
. .
. .
. .
. .
. .
.-
--
. .
.-
--
.-
. .
.-
.-
.-
.-
-.
.-
.-
. .
. .
.-
. .
. .
. .
. .
. .
--

9 . 4
9 . 3
8 . 0

1 1 . 9
1 1 . 5
8 . 6

1 0 . 0
1 0 . 7
1 1 . 0
8 . 2

l!:Z
1 0 . 7
8 . 6

1 2 . 2
9 . 3
9 . 4
8 . 7
8 . 2
8 . 2
8 . 0

1:::
1 1 . 0

1;:$
1 1 . 5
1 1 . 5
1 1 . 6
1 2 . 0
1 3 . 5
1 2 . 0
1 3 . 5
1 6 . 5
1 2 . 4
16.1
1 6 . 0
1 5 . 5
1 5 . 4
15.5
7.3

660
300
639

2 8 4
854
214
330
340

4::
444
256

17,923
1 1 , 2 7 8

7 , 2 5 9
15,891
2 4 , 2 9 7
1 4 , 3 6 7

7 , 6 4 5
8 , 0 9 7
9 , 7 9 2
9 , 1 0 3

12,873
8 , 6 4 9
7 , 1 4 2
7 , 7 2 5
9 , 4 4 9
9 , 5 0 7
8 , 3 7 5
1,345
2 , 3 5 4

2 4 , 9 8 6
3 1 , 6 5 0

1,435

:Z
619
398
870

2 1 , 3 6 2
177

Warm Springs Rivar
Uarm Springs River
Warm Springs River
Uarm Springs River
Warm Springs River
Warm Springa River
Warm Springs River
Uarm Springs River
Warm Springs River
Warm Springs River
Uarm Springs River
Uarm Springs River
Warm Springs River
Warm Springs River
Uarm Spr ings Rivar
Harm Springs River
Warm Springs River
Warm Springs River
Uarm Springs River
Harm Springs River
Warm Springs River
I/arm  Springa River
Mann Springs River
Harm Springs River
Warm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
warm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Warm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Warm Springa River

AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
0 5 - 1 9 - 4 8
0 5 - 1 9 - 4 8
0 5 - 2 2 - 4 1
0 5 - 2 2 - 4 2
0 5 - 2 2 - 4 3
0 5 - 2 2 - 4 4
0 5 - 2 3 - 3 9
0 5 - 2 3 - 3 9
0 5 - 2 3 - 4 0
0 5 - 2 3 - 4 0
0 5 - 2 3 - 4 1
0 5 - 2 3 - 4 2
0 5 - 2 3 - 4 3
0 5 - 2 3 - 4 4
0 5 - 2 3 - 4 5
0 5 - 2 3 - 4 6
0 5 - 2 3 - 5 0
AD
AD
0 5 - 2 2 - 3 9
0 5 - 2 2 - 4 0
AD, OTC
AD
AO,CITC
AD, OTC
AD,  OTC
AD,OtC
RV, OTC
AD, OTC
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T a b l e  lc~~. (cent .  )  Hatchery releasea  of  spr ing chinook aahnon  into the Deachutee River subbasin  by brood year  and i f  marked,  by coded wire  tag
.

Brood Stock Hatchery L i f e Release Release F i s h / Nisnbar Re 1 ease CWT/
Year Stage  Data (1) Date (2) lb Released LoCat ion F in  Clipb

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

Deschutes
De&chutes
Deschutes
Deachutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deechutes
Deschutes
Deschutes
i)eschutes
Deschutes
Deechutes
I)eschutes
Deschutes
Deaclwtes
Deschutes
Deschutes
Deschutes
Oeschutes
Deschutes
Deschutea
Deschutes
Deschutea
Deschutes
Daschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutas
Deschutes
Deschutes
Deschutes
Deschutes
Deechutes

Uarm Springs NFH
Uarm Springa NFH
Uarm Springs NFH
Uarm Springa NFH
Uarm Springs NFH
Warm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
IJarm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springe  NFH
Warm Springs NFH
Warm Springs NFH
Warm Springa NFH
Harm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Uarm Springs NFH
Warm Springs NFH
biarm  Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springa NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Uarm Springa NFH
Mann Springa NFH

—

amdt
Smelt
Smo!t
Smott
Smo[t
molt
Smelt
Smelt
Smelt
Smelt
amdt
amdt
Smelt
amdt
Smelt
Smelt
Smoit
alrdt
Sldt
Smott
Smelt
Smott
Smelt
Smelt
Smelt
Smol t
Smelt
Smott
amolt
amdt
molt
amolt
Smelt
amolt
molt
molt
amolt
amolt
amdt
Smelt
Smelt

04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
0.4/17/91
04/17/91
04/17/91
04/17/91
04/17191
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91
04/1 7/91
04/17/91
04/17/91
04/17/91
04/17/91
04/17/91

. .

. .
-.
. .
.-
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
-.
. .
. .
. .
--
. .
. .
. .
. .
. .
. .
--
. .
. .
-.
. .
. .

1 2 . 8
1 5 . 4
1 2 . 9
1 6 . 5
1 3 . 3
1 7 . 6
16:3
7 . 9
14.4
17.6
18.2
17.4
18.1
10.1
19.4
16.3

J:;
10.1
10.1
1 9 . 4

1;::
16.1
18.1
18.1
1 2 . 9
1 2 . 8
1 2 . 4
1 2 . 9
1 4 . 4
1 2 . 9
12.9
13.3
16.5
17.6
15.4
15.5

170
18,454

266
17,123

197
470

1,460

5::
15,420
%

225
1,457
1,:;:

69,845
20,292
4,770

20.301
4;770
8,869
7,228
8,384

39,515
10,705
42,693
34.793
26; 182
35,516
9,235

39,884
40.133
8;OZ3

39,613
9.879

12;886
39.717
15;543
14,780
t7,390
2 0 . 3 2 0

Warm Springs River
Warm Springs River
Warm Spri nga River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springa River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Wsrm  Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springa River
warm Springs River
Warm Springs River
Warm Springs River
Wsrm Springs R i var
Warm Springs River
Warm Springs River
Warm Springs River
Warm Springs River
Uerm Springs River
Warm Springs River
Uarm Springa River
Uarm Springs River
Warm Springs River
Uarm Springs River
Warm Springs River
Warm Springa River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Uarm Springs River
Warm Springa River
Uarm Springs River

AD
RV,OTC
AD
LV,OTC
AD
AD, OTC
AO,OTC
AO,OTC
AD
LV,OTC
AD
AO,OTC
AO,OTC
AD
AD
0 5 - 1 9 - 4 8
0 5 - 2 2 - 2 3
0 5 - 2 2 - 2 3
0 5 - 2 2 - 2 4
0 5 - 2 2 - 2 4
0 5 - 2 2 - 2 7
0 5 - 2 2 - 2 8
0 5 - 2 2 - 3 1
0 5 - 2 2 - 3 8
0 5 - 2 2 - 3 8
0 5 - 2 2 - 4 1
0 5 - 2 2 - 4 2
0 5 - 2 2 - 4 3
0 5 - 2 2 - 4 4
0 5 - 2 2 - 4 5
0 5 - 2 2 - 4 5
0 5 - 2 2 - 4 6
0 5 - 2 2 - 4 6
0 5 - 2 2 - 4 7
0 5 - 2 2 - 4 7
0 5 - 2 2 - 4 8
0 5 - 2 2 - 4 8
0 5 - 2 3 - 3 9
0 5 - 2 3 - 4 0
0 5 - 2 3 - 4 1
0 5 - 2 3 - 4 2
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Table  1  (TR~. (cent .  )  Hatchery re leases of  spr ing chinook sehnon  into the Deschutes  River  subbssin  by brood year  and i f  marked,  by  coded wire tag
code .

Brood Stock Hatchery L i f e Release Release F i s h / Nudaer Release CUT/
Year Stage Date (1) Date (2) lb Released LoCat ion F in  Clipb

1 9 8 9  Deschutes Uarm Springs NFH S m e l t  0 4 / 1 7 / 9 1  - - 1 7 . 3 1 8 , 1 3 8  Uarm S p r i n g s  R i v e r 0 5 - 2 3 - 4 3
1 9 8 9  Deschutes Uarm Springs NFH S m e l t  0 4 / 1 7 / 9 1  - - 1 7 . 4
1989 Deschutes

1 7 , 0 0 6  Uarm S p r i n g s  R i v e r
Warm Springs NFH

0 5 - 2 3 - 4 4
S m e l t  0 4 / 1 7 / 9 1  - - 16.1 1 5 , 6 7 0  Uarm S p r i n g s  R i v e r 0 5 - 2 3 - 4 5

1989 Deschutes Warm Springa NFH S m e l t  0 4 / 1 7 / 9 1  - - 16.1 1 5 , 7 6 4  Uarm S p r i n g s  R i v e r
1989 Deschutes

0 5 - 2 3 - 4 6
Warm Springs NFH S m e l t  0 4 / 1 7 / 9 1  - - 16.1 1 5 , 9 6 7  Uarm S p r i n g s  Rivar 0 5 - 2 3 - 5 0

1989 Deschutes Uarm Springs NFH SMOt  t  0 4 / 2 2 / 9 1  - - 1 2 . 0
1989 Deachutes

1,157 Warm Springs River AD
Warm Springs NFH smo(t  0 4 / 2 2 / 9 1  - - 1 2 . 0 2 8 , 0 3 1  Uarm S p r i n g s  R i v e r 0 5 - 2 2 - 3 9

1 9 8 9  Deschutes Uarm Springs NFH SMO(  t  0 4 / 2 2 / 9 1  - - 1 2 . 0 1 9 , 7 1 6  Uarm S p r i n g s  R i v e r 0 5 - 2 2 - 4 0

Est imetes  through the 1984 brocd  re leases are  f rom Lindsay et  a l .  (1989)  and for  the 1985-90 brood re leases f rom the Oregon Department  of  F ish and
Uildtife  (unpubl ished data)  and U.S.  F ish and Wi ld l i fe  Serv ice  (unpubl ished data) .
D = Oorsa[,  AD =  Adipose,  AN =  AnaL,  LV =  Lef t  ventra l ,  RV =  Right  ventra l ,  LP =  Lef t  pectorel,  RP = Right pactora(, LH = Left  maxi l lary,
RM = R i g h t  m a x i l l a r y .
R e l e a s e  d a t e s  unknoun  (on( y the year of release knoun). Standardized to the f i rst  and last  day of  the year .
Release dates unknom  (only the month of release knoun). Standardi zad to the middle of the month for the month of release.
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Table 2 (R8). Total returns of Hatchery Deschutes  stock spring chinook salmon
to the Deschutes River subbasina, by brood year.

Total Age

Orood Adult
Year 2 3 4 5 6 Total Total

1980
1981
1982
1983
1984
1985
1986
1987

. - 111
-- 321
.- 306
-- --
-- 903
-- 1,395
-- 622
-- 319

1,216
3,545

--
- -

2,266
6,111
4,437

--

178
- -
- -
- -
172
465
--
--

- - 1,505
- - - -
- - - -
- - - -
- - 3,341
- - 7,971
- - - -
- - - -

1,394
- -
- -
- -

2,438
6;576

- -
- -

a Estimates of brood returns for the 1980-82 and 1984-85 brood years are a
synthesis of data from Lindsay et al. (1989), U.S. Fish and Wildlife Service
(unpublished data), and Oregon Department of Fish and Wildlife (unpublished
data) and estimates for the 1986-87 brood years are a synthesis of data from
the U.S. Fish and Wildlife Service (unpublished data) and Oregon Department
of Fish and Wildlife (unpublished data).



Table 3 (w-1). Total returns of wild spring chinook salmon to the Warm
Springs National Fish Hatcherya, by brood year.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- - - -
- - l,926b
139b 1,676
76 1,018
73 745
34 1,205
50 1,126
46 1,323
18 937
98 960
56 1,516
55 1,368
86 1,179
69 1,060
65 1,509
46 --

144b
908
304
223
320
282
200
255
139
140
329
399
284
312
--
- -

- - - -
- - - -
- - 2,119
-- 1,317
-- 1,138
-- 1,521
-- 1,376
-- 1,624
-- 1,094
-- 1,198
-- 1,901
-- 1,822
-- 1,549
-- 1,441
- - - -
- - - -

- -
2,834
1,980
1,241
1,065
1,487
1,326
1,578
1,076
1,100
1,845
1,767
1,463
1,372

--

a

b

Estimates of escapement to Warm Springs National Fish Hatchery (WSNFH) for
the 1972-87 broods are from the U.S. Fish and Wildlife Service (unpublished
data) .
Includes and estimated 603 fish spawning below WSNFH (Lindsay et al. 1989);
including 38 jacks, 526 age 4 fish, and 39 age 5 fish. Brood returns below
WSNFH were estimated based on age structure at WSNFH.
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Table 4 (RH-2 ). Total returns of wild spring chinook salmon to Pelton
Trapa~b, by brood year.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
1
1
1
1
1
1
1
2
5
1
8
2
2
1

- -
17
6

18
13
35
19
8

15
89
39

120
39
38
36
--

1
3
5
4
9
5
1
4

13
4

29
13
10
8

--
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
12
23
23
41
21
13
29
95
73

134
57
48
--
- -

- -
20
11
22
22
40
20
12
28
93
68

133
49
46
--
- -

a Brood year reconstruction at Pelton Trap-is based on age composition at Warm
Springs National Fish Hatchery.

b Estimates for the 1972-87 broods are modified from Oregon Department of Fish
and Wildlife (unpublished data).
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Table 5 (RH-3). Total returns of Hatchery Deschutes  stock spring chinook
salmon to the Warm Springs National Fish Hatcherya, by brood year.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

85
20
16

203
18

187
229
341
131
64

894
274
769

1,037
108
491
411

2,341
1,127

--

80
20
52
53
21
69
66

118
--
- -

- - 1,059
-- 314
-- 837
-- 1,293
-- 147
-- 747
-. 706
-- 2,800
-- --
-- --

974
294
821

1,090
129
560
477

2,459
.-
- -

a Estimates of escapement to the Warm Springs National Fish Hatchery for the
1978-87 broods are from the U.S. Fish and Wildlife Service (unpublished
data) .
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Table 6 (RH-4) . Total returns of Hatchery Deschutes stock spring chinook
salmon to Pelton Traparb by brood year.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

- -
- -
- -
- -
.-
.-
- -
- -
- -
- -

- - - -
- - 450
26 447

118 1,430
25 559

968 885
413 732
608 2,046
114 1,885
107 --

131
12
72

274
38

123
58

197
--
- -

- - - -
- - - -
- - 545
-- 1,822
-- 622
-- 1,976
-- 1,203
-- 2,851
-- --
- - - -

- -
462
519

1,704
597

1,008
790

2,243
- -
- -

a

b

Estimates are based on age composition at Warm Springs National Fish
Hatchery.
Estimates for the 1978-87 broods are from the U.S. Fish and Wildlife Service
(unpublished data) and Oregon Department of Fish and Wildlife (unpublished
data ).
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Table 7 (AC). Age composition (freshwater.ocean)  by brood year for Hatchery Deschutes stock spring chinook
salmon returning to the Warm Springs National Fish Hatchery in the Deschutes River subbasina.

Age Composition (%)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1978
1979
1980
1981
1982
1983
1984
1985

.-
- -
- -
- -
- -
-.
- -
.-

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

8
6
2

16
12
25
33
12

84
87
92
80
74
66
58
84

8
6
6
4

14
9
9
4

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
-.
- -
- -
- -

a Estimates for the 1978-85 broods are from the U.S. Fish and Wildlife Service (unpublished data).
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Table 8 (AC-a). Age composition (freshwater.ocean)  by run year for Hatchery Deschutee stock spring chinook
salmon returning to the Warm Springs National Fish Hatchery in the Deschutes  River eubbasina.

Age Composition (%)

~un
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1983
1984
1985
1986
1987
1988
1989
1990

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

4
20
2

54
31
42
5
5

74
78
93
31
66
50
92
86

22
2
5

15
3
8
3
9

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1983-90 run years are from the U.S. Fish and Wildlife Service (unpublished data).
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Table 9 (AS). Percent females by brood year and age
spring chinook salmon returning to Warm Springs
subbasina.

class (freshwater.ocean)  for Hatchery Deschutes  stock
National Fish Hatchery in the Deschutes River

Females (%)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1978
1979
1.980
1981
1982
1983
1984
1985
1986
1987

- -
- -
- -
-.
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
.-
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

0
0
0
1
0

- -
- -
3
0
0

65
66
59
59
51
59
56
62
59
--

46
59
62
60
78
50
33
53
--
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

-.
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1978-87 brood years are from the U.S. Fish and Wildlife Service (unpublished data).
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Table 10 (AF-a). Mean fecundity by run year for spring chinook returning to
the Warm Springs National Fish Hatcherya.

Run Mean
Year N Fecundity st. dev.

1978
1979
1980
1981
1982
1983
1984
1985
1986

206
187
112
162
--

301
339
430
282

3,355
3,647
3,443
3,435

--
3,089
3,124
3,028
2,850

- -
- -
- -
- -
- -
- -
- - ,
- -
- -

a Estimates of mean fecundity for the 1978-86 run years at Warm Springs
National Fish Hatchery are from Lindsay et al. (1989).



Table 11 (AF-b). Mean fecundity by run year for spring chinook salmon
collected at Pelton Trapa.

Run Mean
Year N Fecundity st. dev.

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

168
183
32
40
53
85
56
58
51

161
202
266
104
134
136
132
150
120
162

4,395
4,852
3,694
3,445
3,121
2,889
3,400
2,839
3,023
2,975
2,819
3,095
3,528
3,482
3,158
3,764
3,224
2,672
2,829

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-.

a Estimates of mean fecundity for the 1972-90 run years are from the Oregon
Department of Fish and Wildlife (unpublished data).



Table 12 (AE). Emigration of coded wire tagged hatchery spring chinook salmon released as juveniles in the
Deschutes River subbasina’b.

Hatchery/Release Recovery Site, Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

Deschutes River Coos Bay
1986
1987

Deschutes River Rogue River
1986

Deschutes River Cowlitz River
1986

Deschutes River Klickitat River
1986

Deschutes River Trask River
1987

Deschutes River Columbia Riverc

1981

Hatchery returns
-- 6 6
-- 8 8

Hatchery returns
-- 1 1

Hatchery returns
-- 1 1

Hatchery returns
-- 2 2

Hatchery returns
-- 1 1

Hatchery returns
-- 1 1

a Based on the following tag codes: 05-06-27, 07-31-28, 07-33-20, 07-33-21, 07-39-28, 07-39-29
b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag database.
c Recovery site in the mainstem Columbia River between Bonneville and McNary dams.
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Table 13 (TD). Parasites and diseases of spring chinook at hatcheries located in the Deschutes  River
subbasina.

Disease type Hatchery Specific Pathogen

Parasite
Parasite
Parasite
Parasite
Parasite
Parasite
Parasite
Parasite
Parasite
Parasite
Parasite
Parasite
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Virus
Virus
Virus
Virus

Round Butte
Round Butte
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Round Butte
Round Butte
Round Butte
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Warm Springs NFH
Round Butte
Round Butte
Warm Springs NFH
Warm Springs NFH

Cera tomyxa  shas ta
Hyxidium  m i n t e r i
Glochidia Sp .
Sanguinicola  s p p .
Nanophyetus  spp.
Hexamita Spp .
Ichthyobodo  Spp.

Scyphidia  s p p .
Epistylis  s p p .
Neascus  sp. (Black spot)
Salminicola  w a r d i
Miracidia s p p .
Renibacterium salmoninarum  (Bacterial kidney disease)
Aeromonas  salmonicida (Furunculosis)
Cytophaga  psychrophila (Cold water disease)
Renibacterium salmoninarum  (Bacterial kidney disease)
Aeromonas salmonicida (Furunculosis)
Flexibacter  columnaris (Columnaris)
Cytophaga psychrophila (Cold water disease)
Pseudomonas spp.
Gill disease
Infectious Hematopoietic Necrosis (IHN)
Viral erythrocyti.c necrosis
Infectious Hematopoietic Necrosis (IPN)
Viral erythrocytic necrosis
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13499), to Bonneville Power Administration, Portland, Oregon.

DESCHUTES 52



DESCHUTES RIVER SUBBASIN

Naturally Produced Summer Chinook Salmon

GEOGRAPHIC LOCATION

The DesChutes River subbasin covers 10,500 square miles of central Oregon and is the
second 1 est subbasin in the state. From its source in the Cascade Mountains, it flows

Tnorth to w ere it enters the Columbia River 205 miles from the ocean. The DesChutes River
is located above Bonneville and The Dalles dams.

ORIGIN

Resource managers believe that the lower Deschutes  River subbasin may sustain populations
of both summer and fall run chinook or a single population of fall run chinook that has a
protracted time of entry into the subbasin (see DESCHUTES RIVER SUBBASIN, Naturally
Produced Fall Chinook Salmon, ORIGIN). The summer and fall races are believed to enter
the subbasin from late June through October. Evidence for the existence of summer and fall
runs is that there appears to be two peaks in the run at Sherars Falls; an “earl peak

?occurring in July and a late peak in September. Evidence for the existence o one run is that
there does not appear to be reproductive isolation between the early and late segments of the
run. Both se ments spawn in the same areas with considerable overlap in time of

%spawning. ” ( re$on Department of Fish and Wildlife and Confederated Tribes of the Warm
Springs Reservation of Oregon, 1990)

The chinook run returning from late June through late October is currently managed as one
distinct race. Chinook salmon harvested in the fisheries and counted on spawning ground
surveys are recorded as fall chinook. Returns to Pelton Trap, however, are divided into
summer and fall races based on time of entry into the trap. Chinook salmon returning from
July through August are classified as summer run chinook and fish returning from September
through December are classified as fall run chinook (Jonasson and Lindsay 1988). No
non-indi enous  stocks have been introduced into the subbasin (see DESCHUTES RIVER
SUBBA&N,  Hatchery Produced Summer Chinook Salmon, PRODUCTION) and few stray
fish are recovered in the subbasin (see ADULT LIFE HISTORY, Strays).

ADULT LIFE HISTORY

SEW
Several stocks of hatchery summer chinook, released as juvenile fish in subbasins located in
Washington and Idaho, have been recovered at hatchery facilities located in the Deschutes
River subbasin (Table 1). Coded wire tags were recovered from jack and adult fish that
were released as juvenile fish in the South Fork Salmon River in Idaho and the Klickitat
River in Washington ~able 1).

Fecundity

Estimates of fecundity are available for native stock summer chinook spawned at hatchery
facilities located in the subbasin. Estimates were derived by dividing hatchery egg take by
the number of females spawned.

Annual estimates of fcmndity  at Round Butte Hatchery ranged from 4,322 to 4,911 eggs per
female (Table 2).
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Table 1 (AI). Non-harvest recoveries of coded wire tagged hatchery summer chinook salmon 
River subbasina~b.

Hatchery/Release Recovery Site, Recovery Number Total N
Site Run Year(s) Method Recovered Estim

( 

Deschutes River Deschutes River
1979
1980

SFk Salmon River Deschutes River
1981
1982
1983
1984
1985
1986
1987
1988

Klickitat River Deschutes River
1979

Columbia Riverc Deschutes River
1981

Trap Returns
--
--

Trap Returns
.-
--
--
--
--
--
--
- -

Trap Returns
--

Trap Returns
--

4
3

3
--
1
2

--
--
14
3

2

1
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a Based on the following tag codes from hatchery reared fish: 07-16-09, 07-16-10, 07-18-27,
on the following tag codes from fish of unknown rearing type (assumed to be hatchery): 10
10-21-18, 10-24-58, 10-25-18, 10-26-33, 10-27-38, 10-28-04, 10-30-10.

b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag
c Release site in the mainstem Columbia River below Bonneville Dam.



Table 2 (AF-a). Mean fecundity by run year for summer chinook salmon
collected at Pelton Trapa.

Run Mean
Year N Fecundity st. dev.

1974 63 4,911 --
1975 23 4,823 --
‘1976 37 4,322 --
1977 37 4,620 --
1978 32 4,365 --

a Estimates for the 1974-78 run years are from Jonasson  and Lindsay (1988).
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DESCHUTES RIVER SUBBASIN

Hatchery Produced Summer Chinook Salmon

ORIGIN

The first recorded release of hatchery fish into the subbasin is the 1974 brood release of the
Hatchery Deschutes stock (Table 1). The subbasm  was supplemented with juvenile hatchery
fish fkom 1975-79. No non-indigenous stocks have been introduced into the subbasin.

The Hatchery Deschutes stock was developed from native fish returning to Pelton Trap.
Chinook salmon were classified as summer run fish based on time of en~ into Pelton Trap
(see DESCHUTES  RIVER SUBBASIN, Naturall Produced Summer Ch~ook Salmon, -

&ORIGIN). The program was discontinued after e 1978 brood release cable  1).
currently no hatchery supplementation program in the subbasin.

DISTRIBUTION

Subbasin

Summer chinook were released in the mainstem  Deschutes River (RIM 100), Lake
Pelton Deregulating Reservoir, and the Columbia River below  Bonneville Dam.

There is

Simtustus,

PRODUCTION

Release$

Egg

There are no reeords of releases in the subbasin.

Fry

There are no records of releases in the subbasin.

Fingerling

Round Butte Hatchery is the onl facilit in which fingerlings were reared or acclimated
prior to release in the subbasin kable  l;. Annual numbers released ranged from 59,040 to
143,040 fish (Table 1). Size at release ranged from 52.0 to 22.4 fish per pound.

Smelt

There are no records of releases in the subbasin.

Jack and Adult
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ADULT LIFE HISTORY

Hatchery Facilities

Numbers: No brood year specific estimates of escapement are available at hatchery
facilities located in the subbasm.  Run year specific estimates for native stock summer
chinook returning to Pelton Trap in the 1957-90 run years are available in Jonasson and
Lindsay (1988) and from Oregon Department of Fish and Wildlife (unpublished data).

No coded wire tagged adult fish have been recovered at trapping facilities or on spawning
ground surveys. Coded wire tagged Hatchery DesChutes stock summer chinook were
recovered in fisheries located in the DesChutes River subbasin  (Pacific States Marine
Fisheries Commission coded wire tag database).
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Table  1  (TR). H a t c h e r y  relaases of stmunar  chinook salmon into the Deschutes  River subbasin by brood year and if marked, by 

Brood Stock Hatchery L i f e Release Re 1•ase
Year

F i s h / Nuntaar Release CUT/
Stage Date (1) Date (2) lb Released Locat ion Finclip

1 9 7 4  Deechutea Romd Butte fing. 0 4 / 2 1 / 7 5  - - 5 2 . 0
1 9 7 4  Deschutes

4 0 , 7 6 8  L a k e  Simtuatua RP
Round Butte fing. 0 5 / 2 0 / 7 5  - - 3 8 . 0 1 2 , 1 4 4  P e l t o n  Reregutating  R e s .  L P

1 9 7 4  Deschutes Round Butte fing. 0 6 / 0 3 / 7 5  - - 3 0 . 0
1 9 7 5  Deschutes

6 , 1 2 8  Deschutes  ( R M  1 0 0 )
Round Butte fing. 0 6 / 1 4 / 7 6  - - 2 8 . 0 6 0 , 2 3 4  Pelton  D e r e g u l a t i n g  R e s . %-04-08

1 9 7 S  Deschutes Round Butte fing. 0 6 / 1 4 / 7 6  - - 2 8 . 0
1 9 7 6  Deschutes

‘ 1  , 4 5 0  Pelton  D e r e g u l a t i n g  R e s .  A D
Round Butte fing. 0 6 / 1 3 / 7 7  - - 2 2 . 6 5 3 , 7 0 4  Oeschutes ( R M  1 0 0 ) 0 9 - 1 6 - 1 4

1 9 7 6  Deschutes Round Butte fing. 0 6 / 1 3 / 7 7  - - 2 2 . 6 1 , 3 0 4  Oeschutes ( R M  1 0 0 ) AD
1 9 7 6  Deschutes Round Butte fing. 0 6 / 1 3 / 7 7  - - 2 5 . 9 5 7 , 7 6 9  Deschutes  (Rt4 1 0 0 ) 0 9 - 1 6 - 1 5
1 9 7 6  Deschutes Round Butte f i n g . 0 6 / 1 3 / 7 7  - - 2 5 . 9 5 , 5 8 0  Deschutes  ( R M  1 0 0 ) AD
1 9 7 7  Deschutes Round Butte fing. 0 5 / 2 2 / ? 8  - - 3 5 . 6 6 6 , 5 2 3  Oeschutes  ( R M  1 0 0 ) 0 7 - 1 6 - 0 9
1977 Oeschutes Round Butte fing. 0 5 / 2 2 / 7 8  - - 3 5 . 6 2 , 7 3 6  Oeschutes ( R M  1 0 0 )
1 9 7 7  Deschutes

AD
Round Butte fing. 0 5 / 2 2 / 7 8  - - 3 5 . 6 6 8 9  Deschutes  ( R M  1 0 0 ) No mark

1977 Deschutes Round Butte f  ing.  0 5 / 3 0 / 7 8  - - 3 2 . 5 7 1 , 5 1 2  Col.  R. belobI  B o n n .  D a m 0 7 - 1 6 - 1 0
1977 Deschutes Round Butte fing. 0 5 / 3 0 / 7 8  - - 3 2 . 5 7 1 8  Col.  R. belou B o n n .  D a m Ao
1 9 7 7  Deschutes Round Butte fing. 0 5 / 3 0 / 7 8  - - 3 2 . 5
1 9 7 8  Deschutes

8 6 2  Cot, R. below  B o n n .  D a m
Round Butte fing.

No mark
0 5 / 2 3 / 7 9  - - 2 4 . 8 4 8 , 8 7 8  Deschutes  ( R M  1 0 0 ) 0 7 - 1 8 - 2 6

1 9 7 8  Deschutes Round Butte fing. 0 5 / 2 3 / 7 9  - - 2 4 . 8 3 , 2 3 1  Deschutes  ( R M  1 0 0 ) No mark
1 9 7 8  Deschutes Round Butte fing. 0 5 / 3 0 / 7 9  - - 2 2 . 4 4 9 , 6 6 6  Col.  R. below B o n n .  O a m 0 7 - 1 8 - 2
1 9 7 8  Deschutes Round Butte fing. 0 5 / 3 0 / 7 9  - - 2 2 . 4 3 , 1 7 0  CO(.  R. betOW Bowl.  D a m No mark

~ Est imates for  the 1974-78 brood year  re leases are f rom Jonasson and Lindsay (1988) .
D =  Dorsal ,  AO =  Adipose,  AN =  Anal ,  LV =  Lef t  ventra l ,  RV =  Right  ventra l ,  LP =  Lef t  pectora l ,  RP =  Right  pectoral,  LM
R i g h t  m a x i l l a r y .
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DESCHUTES RIVER SUBBASIN

Naturally Produced Fall Chinook Salmon

GEOGRAPHIC LOCATION

The Deschutes River subbasin covers 10,500 square miles of central Oregon and is the
second lar est subbasin in the state. From its source in the Cascade Mountains, it flows

inorth to w ere it enters the Columbia River 205 miles from the ocean. The DesChutes River
is located above Bonneville and The Dalles dams.

ORIGIN

Fall chinook are indigenous to the Deschutes River subbasin. Non-indigenous stocks
introduced into the subbasin  include the Little White Salmon stock and one unknown stock of
fish obtained tim Sprin  Creek Hatche (see DESCHUTES RIVER SUBBASIN, .Hatchery

1 ?Produced Fall Chinook almon, PROD CTION). Stray hatchery fall chinook ongmating
from various Columbia River Basin and coastal stocks are also recovered in the subbasin  (see
ADULT LIFE HISTORY, StrayS).

DISTRIBUTION

Subbasin

Fall chinook currently spawn and rear in the Deschutes River subbasin from the mouth of the
DesChutes River to Pelton Deregulating Dam, located at km 178 on the mainstem  of the
Deschutes River. Prior to com letion  of a fish ladder at Sherars Falls (located at km 69 on

Lthe mainstem of the DesChutes .ver), in the 1940’s, it is believed that summer and fall
flows probably limited historical s awnin and rearing habitat to the 44 mile reach of stream

f ibelow the falls (Jonasson and Lm say 19 8). The quality of the spawning and rearing
habitat varies throughout the subbasin (Tables 1 and 2).

PRODUCTION

Juvenile

Mark Information

Naturally produced juvenile fall chinook from the 1977-79 broods were coded wire tagged
and released in the subbasin (Table 3). Several coded wire tag groups that were used to tag
fall chinook were also used to tag juvenile chinook classified as naturally produced spring
chinook (see DESCHUTES  RIVER SUBBASIN, Naturall Produced Spring Chinook

1Salmon, PRODUCTION, Juvenile, Mark Information). nnual  numbers marked and
released ranged from 39,694 to 42,045 (Table 3).

Coded wire tagged fall chinook, marked and released as juvenile fish in the Deschutes River
subbasin, were recovered in the mainstem  Columbia River below Bomeville  Dam and in the
DesChutes River subbasin (Tables 4 and 5).

Hm!!s

sport

Subbasin: No brood year specific estimates of harvest are available. Run year specific
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estimates of harvest are available in Jonasson and Lindsay (1988) and from Oregon
Department of Fish and Wildlife (unpublished data).

Treaty

Subbasim  NO brood y=.
s

ific estimates of harvest are available. Run year specific
estimates of haryest are av le in Jonasson and Lindsay (1988) and fiwm Oregon
wmt of Fish and Wildlife (unpublished data).

ADULT LIFE HISTORY

Subbasin

Timing: Data collected at as
Y

ass fish trap located at Sherars Falls provides the only
long term data set on run timing in e DesChutes River subbasin. The trap was generally
operated 5 da s per week from mid- to late A@l through early to mid-November. Estimates

fare available or the 1977-86 run years. To distinguish between fall and spring runs,
chinook salmon sampled fhm 1 April through 15 June were classified as spring run fish and
chinook salmon sampled from 16 June through 31 December were classified as fall run fish.

Naturally produced chinook salmon are found in the DesChutes River subbasin  from earl
rApril through late December. Peak movement of fall chinook past Sherars Falls primari y

occurs fmm early September to late October (Jonasson  and Lindsay 1988; Figure 1).

Numbers: No brood year specific estimates of escapement are available to the DesChutes
River subbasin. Run year specific estimates at Sherars Falls are available for the 1977-90
run years in Jonasson and Lindsay (1988) and from Oregon Department of Fish and Wildlife
(Unpublished).

spawning Area

Timing: Temporal distribution of spawning was estimated in the DesChutes River subbasin
based on carcass recoveries during spawning ground surveys. Spawning in the mainstem
Deschutes River was estimated to occur from late September to mid-December (Jonasson  and
Lindsay 1988; Figure 1).

Numbers: No brood year specific estimates ofs wrier escapement are available. Run
$year specific estimates are awulable for the 1977- run years m Jonasson and Lindsay

(1988) and from Ore on Department of Fish and Wildlife (Unpublished). Spawning ground
counts are available Lm Oregon Department of Fish and Wildlife (unpublished data).

There is no information available on the number of stray naturally produced fall chinook that
enter the DesChutes River subbasin.

Fk;hstray  hatchery fti chinook are recovered annually in the subbasin but recoveries include

??
fish that were released as juvenile fish at sites located over a wide geogra~hical

area. tray hatchery fall chinook originated from the Klickitat  and Lower Columbla river
subbasins;  the Klamath and Rogue river subbasins,  located on the Oregon coas~  and the
Trinity Rwer  subbasin, located on the California coast (Table 6).
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Fork Length

Fork len@ was estimated for coded wire tagged naturally produced fall chinook CQllected at
various sites in ~e DesChutes River subbasin. Fork len#hs  were taken on coded wire tagged
adult fish returmn from the 1975-78 brood releases of Juvemle fish marked as summer

Echinook (see DES HUTES RIVER SUBBASIN, Hatchery Produced Summer Chinook
Salmon, PRODUCTION) and the 1977-79 brood releases of juvenile fish marked as fall
chinook. The groups were combined because of the inability to accurately distinguish
between summer and fall races. Age was determined based on tagcode  and scale analysis.

Mean fork length was greater for returning “ack and adult fish that had migrated to the ocean
Aas age 1+ fish (fkshwat.er  age 2) than for ose that migrated to the ocean as age O+

(freshwater age 1) fish (Table 7). Annual estimates of mean fork length, by age cate ory,
f?ranged from 43 cm to 60 cm for ocean age 1 fish, 60 cm to 76 cm for ocean age 2 sh, and

84 cm to 102 cm for ocean age 3 fish (Table 7).

Ape Structure

Age structure was estimated for naturall produced fall chinook Sam led at the Sherars Falls
& 7steep ass tra (see ADULT LIFE HIST RY, Escapement, Subbasin  , from carcass surveys,

? {“and rom fis enes  located at Sherars Falls. Age was determined based on scale analysis.

Annual estimates of age structure, by brood year, ranged from 26% to 45% ocean age 1
fish, 21% to 46% ocean age 2% fish, 22% to 42% ocean age 3 fish, 3% to 4% ocean age 4
fish, and O% to <1% ocean age 5 fish (Table 8).

Annual estimates of age structure, by run ear, ranged from 5% to 46% ocean age 1 fish,
?16% to 34% ocean age 2 fish, 23% to 570 ocean age 3 fish, 4% to 11% ocean age 4 fish,

and O% to <1% ocean age 5 fish (Table 9).

JUVENILE LIFE HISTORY

Fork Lena

Mean fork length was estimated for age O naturally produced fall chinook collected b seine
in the mainstem  DesChutes River. Estimates were made for selected time periods anJ
reaches of stream. Mean fork length ranged from 54.6 mm to 92.2 mm for the 1978-79
broods (Jonasson and Lindsay 1988).

Age Structure

Adult scale analysis indicates that the native stock of fall chinook primaril  migrates as
sub-yearling smelts (i.e. age O+ fish; Tables 8 and 9; see ADULT LIFE laSTORY, &g
i$!nm!m.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Juvenile wild fall chinook were collected from the Deschutes River in 1984 and 1985 for
electrophoretic analysis. An analysis of selected protein-codin loci resolved seventeen

fenzyme systems for the 1984 sample, and 18 enzyme systems or the 1985 sample (Appendix
Table 3). In the 1984 sample one rare allele was detected at the isocitrate dehydrogenase
(sIDH-1,2)  10CUS.

Columbia River Basin stocks of fall chinook were compared based on a cluster analysis of
selected electrophoretic,  meristic, morphometric, and hfe history characteristics (Schreck et
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al. 1986). The anal sis grouped fall chinook from the DesChutes River subbasin with stocks
cl’of hatchery and wil fall chinook fkom the Cowlitz River up to Hanford Reach, and two

hatchery spring chinook stocks from the lower Columbia. This grou is characterized by the
Flatest average time of freshwater entry, the lowest average number o scales in the lateral

series, scales  above the lateral line and vertebrae, and the lowest ffequency of the common
dipeptidase allele. In general, the streams of the wild stocks are located in areas that
experience mild, moist climates, and are at low elevations, near the mouth of the Columbia
River, with gentle stream gtilents.

A cluster anal sis of various stocks of spring, fall, and summer races of chinook salmon in
Lthe Columbia “ver Basin indicate that wild fall chinook in the DesChutes River subbasin are

more similar to wild and hatchery components of stocks of fall chhmok, spring chinook from
west of the Cascade Mountains, and summer chinook fiwm the upper Columbia River than
with spring chinook from east of the Cascades and summer chinook from Idaho.

DISEASES

Cerutomyxa  shasta  is the only parasite or infectious disease agent of wild fall chinook that
has been detected in the DesChutes River subbasin (Table 10).

.,
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Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality
of Deschutes River subbasin fall chinook production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 0.0 18.0 82.0 0.0 -- 71.1 --

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presencejabsence  database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by
humans.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of
Deschutes River subbasin fall chinook production areaa.

Distance/ Excellent Good Fai$ Poorb Unknown Total Confi-
Area dence

Miles (%) 0.0 0.0 60.1 39.9 -- 24.8 --

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by
humans.
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T a b l e  3  ( l R - a ) . Releases of  coded wire tagged wi ld  fa l l  ch inook sa lmon into  the  Deschutes  Rivar  subbasina,  by brood year .

Brood Stock Hatchery L i f e Re 1 ease Re 1 ease F o r kb Nunber R e l e a s e c CUT/
Year stage Data (1) Data ( 2 ) l e n g t h  Reieased  L o c a t i o n F i n  c l i p

1977
1977
1977
1977
1977
1977
1978
1978
1978
1978
1978
1978
1978
1979
1979
1979
1979
1979

Deachutes
Deschutea
Deschutes
Deschutes
Deschutes
Deschut es
Deschut es
Deschutes
Deschutes
Deschut  es
Deschut  es
Deschut  es
Deschut es
Deschutes
Deschutes
Deschutes
Deschut  es
Deschut es

. .

. .
-.
. .
. .
. .
. .
. .
. .
-.
. .
. .
. .
--
--
. .
. .
--

. .

. .
--
. .
. .
. .
. .
. .
. .
. .
. .
--
--
. .
. .
. .
--
. .

0 4 / 0 1 / 7 8 :  0 7 / 3 1 / 7 8 :
09/01/78d  llf30/78d
07/01/78d  08/31178d
04/01178d  07/31/78d
04101/78e  0 7 / 3 1 / 7 8
06115/78d  - -
;;;;::ge 07/31179d

0 3 / 0 1 / 7 9 :  ;;/31/79:
03/ol/79d  07/31/79d
04/ol/79d  07/30/79d
03/01/79d  06/31/79d
04/01/80d  D6/30/80d
04/01/80d  07/30/80d
04/01/80d  07/30/80d
04/01/80d  07/30/80d
0 5 / 0 1 / 8 0  0 7 / 3 1 / 8 0
08/15/79e  - -

lit:
95.2
69.8
75.0
74.5

1:::

z:;
68.0
53.2
120.1
67.1
6 8 . 9
5 8 . 3
9 9 . 2
9 5 . 4

2,;;;

1,069
3;,;;;

’129
229
270

13,670
4,901

20,119
505

23,1~$
11,871
5,248
1,677

451

USR t o  Sherars  Falls
USR to  Sherars  Falls
Pelton to USR
Pel ton to  USR
Sherars Falls  to mouth
Daschutea  River (RM 50)
Deschutes  River (RH 50)
Pe[ton  to  USR
USR to Sherars  F a l l s
Sherara Falls to mouth
Pelton to USR
Deschutes River (RM 1)
Pelton to  USR
Petton to USR
USR to  Sherars  Falls
Sherars Fal(s to mouth
Deschutes River (RM 50)
Pelton  to USR

H7-02-Of
H7-02-02
H7-02-03
H 7 - 0 2 - 0 4
H7-02-05
0 7 - 1 6 - 0 6
0 7 - 1 8 - 2 8
0 7 - 1 8 - 3 4
0 7 - 1 8 - 3 5
0 7 - 1 8 - 3 6
0 7 - 1 8 - 3 7
0 7 - 1 6 - 6 2
0 7 - 2 1 - 4 5
0 7 - 2 1 - 4 5
0 7 - 2 1 - 4 6
0 7 - 2 1 - 4 7
0 7 - 2 1 - 5 0
0 7 - 1 8 - 4 8

a
b
c
d
e

Est imates for  the 1977-79 brood re leases are f rom Jonasson  and Lindsay (1988) .
F o r k  length  is  measured in  mi l l imeters.
USR = Uarm Springs River.
Release dates unknoun. Standardized to  the f i rst  and last  days of  the months re leased.
Release dates unknown. Standardized to  the midd(e  of the month for the month of release.
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Table 4 (All). Emigration of coded wire tagged wild fall chinook salmon released as juveniles in the
Deschutes  River subbasina”b.

Hatchery/Release Recovery Site, Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

Deschutes River Columbia Riverc Trap Returns
1983 .- 6 6
1984 -- 4 4

a Based on the following tag codes: 07-18-35, 07-18-37, 07-21-45, 07-21-46.
b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag database.
c Recovery site in the mainstem Columbia River below Bonneville Dam.
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Table 5 (AI-l). Non-harvest recoveries of coded wire tagged wild fall chinook salmon in the Deschutes River
~ubbaeina, b.

Hatchery/Release Recovery Site, Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

Deschutes River Deschutes River
1979
1980
1981
1982
1983

Deschutes River Deechutes River
1979
1980
1981
1982

Spawner Surveys
--
.-
-.
--
--

Trap returns
--
--
--
--

2
2

30
20
18

36
12
4
2

2
2

30
20
18

42
13
4
2

a Based on the following tag codes: 07-18-35, 07-18-37, 07-18-48, 07-21-45, 07-21-46, H7-02-03,  H7-02-04.
b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag database.
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Table 6 (AI-2). Non-harvest recoveries of coded wire tagged hatchery fall chinook salmon in the Deschutes
River Subbasina$b.

Hatchery/Release Recovery Site, Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

Columbia Riverc

Klamath River

Rogue River

Klamath River

Klickitat River

Trinity River

Deschutes River
1984

Deschutes River
1985

Deschutes River
1982

Deschutes River
1982

Deschutes River
1979
1980

Deschutes River
1978
1979
1980
1981
1982
1983

Spawner Surveys
--

Spawner Surveys
--

Spawner Surveys
-.

Trap Returns
--

Trap Returns
--
--

Trap Returns
--
--
--
--
--
- -

1

1

1

1

2
1

1
--
--
--
--
1

1

1

1

1

2
1

1
--
--
--
--
1

a Based on the following tag codes from hatchery reared fish: 06-59-02, 06-59-19, 06-61-01, 06-61-21,
07-18-53, 63-16-05, 63-16-63. Based on the following tag codes from fish of unknown rearing type (assumed
to be hatchery): 03-17-33.

b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag database.
c Release site in the mainstem Columbia River below Bonneville Dam.
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Table 7 (AL). Mean
originating in

fork length by brood year and age class
the Deechutes River subbasina.

Mean Fork Length

(freshwater.ocean) for wild fall chinook

(cm)

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3.2 3.3

1973 -- --
N .- --

st. dev. .- --

1974 -- --
N -- --

st. dev. -- --

1975 -- 61
N -- .-

st. dev. -- --

1976 43 62
N -- --

st. dev. -- --

1977 45 64
N -- --

et. dev. -- .-

1978 43 60
N -- --

st. dev. -- --

- -
- -
- -

86
--
--

84
--
--

86
--
--

85
-.
--

87
--
--

96
--
--

92
--
--

93
--
--

91
--
--

96
--
--

96
--
--

- -
- -
- -

- -
- -
- -

54
--
--

57
--
--

52
- -
- -

53
--
--

- -
- -
- -

77
--
--

78
--
--

78
--

76
--
--

--
- -
- -

96
--
--

102
--
--

--
--
--

91
--
--

--
--
--

90
--
--

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
.-
- -

- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
-.

- -
- -
- -

- -
- -
- -

- -
- -
- -
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Table 7 (AL). (cent. ) Mean fork length by brood year and age clams (fresh~ater.ocean) Eor wild fall
chinook originating in the Deachutea  River subbasina.

Mean Fork Length (em)

Brqod
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 3.1 3“2 3“3

1979 44 70 86 97 -- 82 -- -- ‘- ‘ -

N -- -- -- -- -- -- -- -- -- --

st. dev. -- -- -- -- -- -. -- -- -- --

1980 45 66 89 -- 60 89 -- -- ‘- ‘ -

N -- -- -- -- -- -- -- -- -- --

st. dev. -- -- -- -- -- -. -- -- -- --

1981 46 70 -- -- -- -- -- -- -- --
N -- -- -- -- -- -- -- -- .- --

st. dev. -- -- -- -- -- -- -- -- -- --

1982 53 -- -- -- -- -- -- -- -- --
N -- -- -- -- -- -- -- -- -- --

s t .  d e v . - - - - - - - - - - - - - - - - - - - -

a Est imates for  the 1973-82 broods are  f rom the Oregon Department  of Fish and Wildlife (unpublished data).
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Table 8 (AC). Age composition (freshwater.ocean) by brood year for wild fall chinook originating in the
Deschutes River subbasina.

Age Composition (%)

Brood
Year N 1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 3.1 3.2 393

1975 -- 29 28 34 4 <1 1 3 0 -- -- --

1976 -- 38 28 27 4 0 2 <1 <1 -- -- --
1977 -- 40 27 27 4 0 <1 1 <1 -- -- --
1978 -- 24 27 40 4 <1 2 <1 2 -- -- --

1979 -- 29 43 22 3 <1 <1 3 <1 -- -- --
1980 -- 44 20 28 4 <1 1 1 2 -- -- --

a Estimates for the 1975-80 brood years are modified from Jonasson and Lindsay (1988).
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Table 9 (AC-a). Age composition (freshwater.ocean) by run year for wild fall chinook originating in the
Deschuteo River subbasina.

Age Composition (%)

Run
Year N 1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 3.1 3.2 3.3

1978
1979
1980
1981
1982
1983
1984
1985

.-
- -
- -
- -
- -
- -
- -
- -

30
44
41
25
26
13
--
4

17
14
30
29
33
26
-.
23

40
26
23
37
34
41
--
56

7 0
9 <1
4 <1
4 <1
5 0
9 0

- - - -
11 0

1
2
1
3

<1
2

--
1

1
2

<1
1

<1
5

--
4

4
2
0
1

<1
4

--
1

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
.-
- -
- -
- -
.-

- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1978-85’run years are from the Oregon Department of Fish and Wildlife (unpublished
data) .

DESCHUTES74



Table 10 (TD). Parasites and diseases of wild fall chinook salmon located in the Deschutes River subbasin.

Disease type Hatchery Specific Pathogen

Parasite .- Ceratomyxa  shasta

a Data are from Jonasson and Lindsay (1988).
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DESCHUTES RIVER SUBBASIN

Hatcheq  Produced Fall Chinook Salmon

ORIGIN

The first recorded release of juvenile hatchery fish into the subbasin  is the 1967 brood
release of fky from the Little White Salmon stock (’Table 1). The subbasin  was supplemented
with juvenile hatchery fish in 1967 and 1968 (Table 1). In 1958 e~s were incubated in
matchboxes located in the subbasin (Lindsa et al. 1989). Non-indigenous stocks introduced

1into the subbasin  include the Little White almon  stock (Table 1) and an unknown stock of
eggs obtained from Spring Creek Hatche (Lindsay et al. 1989). There is currently no

%hatchery supplementation program in the eschutes River subbasin.

DISTRIBUTION

&!UMsin

Juvenile hatchery

PRODUCTION

Releases

Egg

fall chinook were released into the Warm Springs River drainage (Table 1).

The DesChutes River subbasin was supplemented with eggs in 1958 (Lindsay et al. 1989).

Fry

There are no records of releases in the subbasin.

Fingerling

Hatchery f~ilities  in which fingerlings were reared or acclimated prior to release in the
subbasin include Little White Salmon Hatchery (Table 1). Annual numbers released ranged
from 502,500 to 1,000,000 fish (Table 1). Size at release ranged from 1,139.0 to 856.0 fish
per pound (Table 1).

Smelt

There are no records of releases in the subbasin.

Jack and Adult

There are no records of releases in the subbasin.

ADULT LIFE HISTORY

Esctmemen~

Hatchery Facilities

Numbers: No brood year specific estimates of escapement are available at hatchery
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t%cilities  located in the subbasin. Run year specific estimates of naturall and hatchery
xproduced fall chinook esca ment, to hatchery facilities located in the su basin, are available

Tm Jonasson and Lindsay ( 988) and from Oregon Department of Fish and Wildlife
(unpublished data).
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T a b l e  1  ( l R ) . H a t c h e r y  releeses of fel 1 ch inook seltnon  into  the Deschutes River  subbssin  by brood yeer and if marked, by co

Brood Stock Hatchery L i f e Release Release
Year

F ish / Nunber Re 1•ase CUT/
Stage Date (1) Date (2) lb Reteaaed  Location Fin  clip

1967 L Mhite  Salmon Unknoun f i n s . 01/01/6~  1 2 / 3 1 / 6 $  1  1 3 9 . 0  5 0 2 , 5 0 0  Mann S p r i n g s  R i v e r
b  ‘ 8 5 6 . 0  1 , 0 0 0 , 0 0 0  Uarm S p r i n g s  R i v e r1968 L Uhi  te Salmon Unknown f i n s .  0 1 / 0 1 / 6 8  1 2 / 3 1 / 6 8

. -

. .

~ E s t i m a t e s  a r e  frun  L i n d s a y  e t  a l .  ( 1 9 8 9 ) .
Re[ease  dates unknom  (only  the year  of  re lease knoun). Standerdi  zed to the f i rst  and last  day of  the year .
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DESCHUTES RIVER SUBBASIN

Naturally Produced Coho Salmon

GEOGRAPHIC LOCATION

The Deschutes River subbasin covers 10,500 square miles of central Oregon and is the
second lar est subbasin in the state. From its source in the Cascade Mountains, it flows

inorth to w ere it enters the Columbia River 205 miles from the ocean. The Deschutes River
is located above Bonneville and The Dalles dams.

ORIGIN

Coho are indigenous to the Deschutes River subbasin. Non-indigenous stoch introduced into
the subbasin include unknown stocks of fish obtained from Carson National Fish Hatchery
and an unknown hatchery of origin (see DESCHUTES RIVER SUBBASIN, Hatchery
Produced Coho Salmon, PRODUCTION).

DISTRIBUTION

Subbasin

Spawning and rearing habitat is considered to be the primary limiting factor in the subbasim
h estimated 2.8 miles of

%
wning and rearing habitat is believed to be available in the

mainstem of the Deschutes ‘ver. The habitat is rated as good (Tables 1 and 2).

ADULT LIFE HISTORY

m
,.

The only information on stray coho in the subbasin is the recove of one coded wire tagged
hatchery adult coho released as a juvenile fish in Tanner Creek fable 3).
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Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality
of Deschutes River subbasin coho production areaa.

Distance~ Excellent Good Fairb Pool+ Unknown Total Confi-
Area dence

Miles (%) 0.0 100 0.0 0.0 .- 2.8 --

Acres (%) -- -- -- -- -- -- --

a 
Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by
humans.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of
Deschutes River subbasin coho production areaa.

Distance/ Excellent Good Fai& Poo?+ Unknown Total Confi-
Area dence

Miles (%) 0.0 0.0 0.0 0.0 -- 0.0 --

Acres (%) -- -- -- -- -- -- --

a

b

Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.
Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by
humans.
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Table 3 (AI). Non-harvest recoveries of coded wire tagged hatchery coho salmon in the Deschutes River
~ubba~ina, b.

Hatchery/Release Recovery Site, Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

Tanner Creek Deschutes River Trap returns
1983 -- 1 1
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DESCHUTES RIVER SUBBASIN

Hatchery Produced Coho Salmon

ORIGIN

The first recorded release of juvenile hatchery fish into the subbasin is the 1965 release of an
unknown stock of hatchery fish obtained from Carson National Fish hatche (Table 1). The

7subbasin was supplemented with juvenile hatchery fish in 1965 and adult fis were outplanted
into the subbasin from 1966-68 and in 1970 (T’able 1). Eggs obtained from the 1958,
1963-64 and 1966 broods were incubated in matchboxes located in the Warm S rings River

Edrainage (Lindsay et al. 1989). Non-indigenous stocks introduced into the sub asin include
unknown stocks of eggs obtained from Ea le Creek and Carson national fish hatcheries and

funknown stocks of juvenile fish obtained rom Oxbow and Little White Salmon hatcheries
(Table 1). There is currently no hatchery supplementation program in the DesChutes River
subbasin.

DISTRIBUTION

Subbasin

Fingerling and adult coho were released into the Warm Springs River drainage (Table 1).

PRODUCTION

Releases

Egg

The Deschutes River subbasin was supplemented with coho eggs in 1958, 1963-64, and 1966
(Lindsay et al. 1989).

Fry

There are no records of releases in the subbasin.

Fingerling

Hatchery facilities in which fingerlings were reared or acclimattxl prior to release in the
subbasin include Carson National Fish Hatchery and one unknown hatchery of origin (Table
1). One release of 683,750 fingerlings was made in 1965 (Table 1). Size at release ranged
from 60.0 to 25.0 fish per pound.

Smelt



T a b l e  1  ( l R ) . Hatchery re leases of  coho  salmon into the Deschutee  River atisin  by brood year end if marked, by coded Hire  tag Codes.

Brood Stock Hatchary Li f ●  Ra[ease Release F i s h / Nmber Releaae CNT/
Year Stage Date (1) Date (2) lb Re(eased  Location F i n  c l i p

. .

. .

. .

. .

. .

. .

. .

. .

Unknonn
Unknoun
Unknonn
Unknown
Unknotm
Unknown
Unknoun
Unknwn

Carson
Csrson
Carson
Carson
Unknonn
Unknown
Unknoun
Unknoun

fing.
fing.
fing.
fing.
edAt
a d u l t
a d u l t
a d u l t

0 1 / 0 1 / 6 5 ;  1 2 / 3 1 / 6 5 : 6 0 . 0  5 1 5 , 0 0 0  Uarm  S p r i n g s  R i v e r -.
01/01/65b  12/31/65b 2 5 . 0 34,425 Badger Creek -.
01/01/65b  12/31/65b - - 100,000 Beaver Creek . .
01/01/65b  12/31/65b 2 5 . 0 3 4 , 3 2 5  Uarm  S p r i n g s  R i v e r . .
0 1 / 0 1 / 6 6  1 2 / 3 1 / 6 6  - - 4 1 7  Shitike  C r e e k . .
0 1 / 0 1 / 6 $  12/31/6~ - - 450 Shit  i ke Creek -.
0110 f/6Bb  12/31/68b :: 717 Shit  ike Creak . .
01/01/70  12/31/70 1 Beavar Creek .-

: Est imates are f rom Lindsay et  at. (1989) .
Release dates unknown  (only the yaar  of  re lease known). Standsrdi  zed to the f i rst  and last  day of  the year .
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DESCHUTES RIVER SUBBASIN

Naturally Produced Sockeye Salmon

GEOGRAPHIC LOCATION

The DesChutes River subbasin covers 10,500 square miles of central Oregon and is the
second lar est subbasin in the state. From its source in the Cascade Mountains, it flows

tnorth to w ere it enters the Columbia River 205 miles ffom the ocean. The DesChutes River
is located above Bonneville and The Dalles dams.

ORIGIN

Sockeye are indigenous to the Deschutes River subbasin. The native stock “was most likely
the parent stock that developed into the landlocked population in Lake Billy Chinook. This
population may have been influenced by the kokanee stocking programs in the u per lakes

Eand reservoirs. ” (Oregon Department of Fish and Wildlife and Confederated Tri es of the
Warm Springs Reservation of Oregon 1990). Stocks introduced into the subbasin include
unknown stocks of fish obtained from Leavenworth National Fish Hatche and Round Butte

7Hatche (see DESCHUTES  RIVER SUBBASIN, Hatchery Produced Soc eye Salmon,
YPROD CTION).

DISTRIBUTION

Subbasin

Sockeye Oncorhvnchus nerl@ historically occurred in the DesChutes River Subbasin
(Nielsen \950,  ciied by Oregon Department of Fish and Wildlife and Confederated Tribes of
the Warm Springs Reservation of Oregon  1990) and (Haas and Warren 1961, cited by
Oregon Department of Fish and Wildhfe  and Confederated Tribes of the Warm Springs
Reservation of Oregon 1990) and (Fulton  1970, cited by Oregon Department of Fish and
Wildlife and Confederated Tribes of the Warm Sprin s Reservation of Oregon 1990). “The

Jrun originated in Suttle Lake. Construction of a sm 1 power dam and installation of screens
at the outlet of Suttle Lake in the 1930s reduced passage of socke e salmon to and from the

[lake” (Nielsen 1950, cited by Oregon Department of Fish and Wi dlife and Confederated
Tribes of the Warm Springs Reservation of Oregon 1990) and (Fulton 1970Z cited by Oregon
Department of Fish and Wildlife and Confederated Tribes of the Warm Springs Reservation
of Oregon 1990), but did not eliminate the run in the Deschutes River (Oregon Department
of Fish and Wildlife and Confederated Tribes of the Warm Springs Reservation of Oregon
1990). “Access to the upper DesChutes Basin was impeded to anadromous salmonids with
the completion of Pelton and Round Butte dams in 1958 and 1964, respectively. Adult
passage past the dams continued until 1968 when downstream passage facilities at the dams
proved insufficient to sustain natural runs above the dams. Poor passage of downstream
migrants at Round Butte Dam was attributed to early stratification of the reservoir and
surface currents that attracted downstream mi rants away from the dam” (Kern et al. 1967,

fcited by Oregon Department of Fish and Wil life and Confederated Tribes of the Warm
Springs Reservation of Oregon 1990). “Lake Billy Chinook now has a large population of
kokanee  (landlocked sockeye salmon). Currently, a small run of sockeye salmon is
maintained b incidental passage of smelts thorou h the dam turbines. ” (Oregon Department

& iof Fish and ildlife and Confederated Tribes oft e Warm Springs Reservation of Oregon
1990).

Appro@mations  of the tem~ral  distribution of adult immigration, adult holding, spawning,
incubation, emergence, rearm~, and juvenile outmigration were reported m Oregon
Department of Fish and Wildhfe  and Confederated Tribes of the Warm Springs Reservation
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of Ore&on (1990) and are presented in Figure 1. The methodology used to generate these
approxunations is unknown.

PRODUCTION

Haws
sport

Subbasin:  No brood year specific estimates are available. Run year s ific estimates are
Favailable in Oregon Department of Fish and Wildlife and Confederated ribes of the Warm

Springs Reservation of Oregon (1990).

Treaty

Subbasin:  No brood year specific estimates are available. Run year specific estimates are
available in Oregon Department of Fish and Wildlife and Confederated Tribes of the Warm
Springs Reservation of Oregon (1990).

ADULT LIFE HISTORY

Esca_pemen~

Subbasin

Numbers: No brood year specific estimates are available. Run year specific estimates are
available in Oregon Department of Fish and Wildlife and Confederated Tribes of the Warm
Springs Reservation of Oregon (1990).

Spawning Area

Timing: Prior to completion of the Pelton-Round Butte hydroelectric complex in 1964
spawning was documented as occurring from mid-September through November in the upper
subbasin  (Oregon Department of Fish and Wildlife and Confederated Tribes of the Warm
Springs Reservation of Oregon 1990).

Strq

One coded wire tagged sockeye was recovered at a trapping facili  in the DesChutes River
?’subbasin.  The adult sockeye was marked and released as a juveni e fish in the mainstem

Columbia River below Bomeville  (Table 1).

Fork Len~th

“Adult socke e salmon ca tured at the Sherars Falls trap avera ed 21 inches fork length with
1 ! Fa range of 1 .5 inches to 6.2 inches. ” (Oregon Department o Fish and Wildlife and

Confederated Tribes of the Warm Springs Reservation of Oregon 1990).
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Month of Year

DevclopmentalStagrs

Adult Immigmtion

Adult Holding

spawning

Egg I Alevin Incubation

Emergence

Rearing

Juvenile Emigration

M A x J J A s o N D J F M AH J J A s o N D J ~ ~ A M J J

Figure 1 (TT). Sockeye salmon freshwater life history in the Deschutes River subbasin (Oregon Depar~ment of
Fish and Wildlife and Confederated Tribes of the Warm Springs Reservation of Oregon 1990).
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Table 1 (AI). Non-harvest recoveries of coded wire tagged hatchery sockeye salmon in the Deschutes River
aubbasinatb.

Hatchery/Release Recovery Site, Recovery Number Total Number
S i.te Run Year(s) Method Recovered Estimated,

( PSMFC )

Columbia Riverc Deschutes River Trap returns
1987 -. 1 1

a Based on the following tag codes: 23-17-52.
b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag database.
c Release site in the mainstem  Columbia River below Bonneville Dam.

I
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DESCHUT13S  RIVER SUBBASIN

Hatchery Produced Sockeye Salmon

ORIGIN

The first recorded release of juvenile hatche fish into the subbasin is the 1957 release of an
unknown stock of fingerlings obtained fromLvenworth National Fish Hatchery (Table 1).
The subbasin  was sup lemented with juvenile hatchery fish in 1957 and adult fish were

toutplanted  into the su basin in 1970. Stocks introduced into the subbasin include unknown
stocks of juvenile hatchery fish obtained from Leavenworth Hatchery and adult fish obtained
from Round Butte Hatchery (Table 1). There is currently no hatchery supplementation
program in the DesChutes River subbasin.

DISTRIBUTION

Subbasin

Fingerlings were released into Long Lake in 1957 and adult fish were released into Beaver
Creek in 1970.

PRODUCTION

Releases

Egg

There are no records of releases in the subbasin.

Fry

There are no records of releases in the subbasin.

Fingerling

Hatchery facilities in which fingerlings were reared or acclimated prior to release in the
subbasin include Leavenworth National Fish Hatchery (Table 1). One release of 30,000 fish
was made in 1957 (Table 1). Size at release is unknown (Table 1).

Smelt

There are no records of releases in the subbasin.

Jack and Adult

Hatche ftilities  in which adult fish were held prior to release in the subbasin include
3Round utte Hatchery (Table 1). One release of 19 adult fish was made in 1970 (Table 1).
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ADULT LIFE HISTORY

Hatchery Facilities

Numberx  No brood year specific estimates of escapement are available at hatchery
facilities located in the subbasm.  Run year specific estimates are available in Oregon

ent of Fish and Wildlife and Confederated Tribes of the Warm Springs Resmation
of
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T a b l e  1  ( l R ) . H a t c h e r y  releaees  of  sockeye sahnon  into the Deschutes  River subbasin  by brood year  and i f  marked,  by  coded ui ra tag Codaa.

B r o o d  S t o c k Hetchery Life R e l e a s e Release F i s h / Ntmbar  Releese
Year

cbK/
Stage Date (1) Date (2) lb Raleasad  Location F i n  c l i p

. . unknown LeavenNorth NFH fing. 01/01/5~  12/31/5+ - - 30,000 Long Laka
Unknoun Round Butta

. .
-. a d u l t  0 1 / 0 1 / 7 0  12/31/70b - - 19 Beaver Creek . .

~ Eat irnatea are from the Oregon Department of Fish and Ui ldl if e ad Confederated Tr ibes of  the  Warm Spr ings Reservat ion of  Oragon  (1990).
Release dates unknown (on[ y the year of release kncm). Standardi  zad to the f i rst  and last  day of  the year .
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DESCHUTES RIVER SUBBASIN

Naturally Produced Summer Steelhead

GEOGRAPHIC LOCATION

~o~deschutes  River subbasin covers 10,500 square miles of central Oregon and is the

9
est subbasin in the state. From its source in the Cascade Mountains, it flows

north to w ere it enters the Columbia River 205 miles from the ocean. The DesChutes River
subbasin is located above Bonneville and The Dalles dams.

ORIGIN

Summer steelhead  are indigenous to the DesChutes River subbasin. Non-indigenous stocks
introduced into the subbasin include the Skamania and Siletz  stocks (see DESCHUTES
RIVER SUBBASIN, Hatchery Produced Summer Steelhead, PRODUCTION). Stray
hatchery summer steelhead originating from various Columbia River Basin stocks are also
recovered in the subbasin (see ADULTS LIFE HISTORY, Strav$.  Natural production is
believed to occur as the result of hatchery supplementation in the subbasin.

DISTRIBUTION

SM?bMiQ
Wild summer steelhead historically spawned in the mainstem Deschutes River and most
tributaries, including the Metolius River, Crooked River, and Squaw Creek. Followin
completion of the Pelton-Round Butte hydroelectric complex in 1964 the distribution of
summer steelhead  has been restricted to areas below Pelton Deregulating Dam, located at RM
111 on the mainstem  of the Deschutes River. Tributaries currently used for spawning
include the Warm Springs and White rivers and Shitike, Trout, Bakeoven,  Buck Hollow,
Wapinitia, Eagle, and Nena creeks (Olsen et al. Undated; Figure 1). S awning distribution

fin White River M limited to the area below White River Falls which is ocated  at RM 2.0 in
the mainstem of White River. Approximately 97% of the s awning in the mainstem of the

$DesChutes River is estimated to occur between RM 40 and elton  Deregulating Dam (Olsen
et al. Undated). Summer steelhead  rear in the spawning tributaries and throughout the
mainstem of the Deschutes River. The quality of the spawning and rearing habitat varies
throughout the subbasin (Tables 1 and 2).

PRODUCTION

Ik!!!a
sport

Subbasin: NO brood y=
r

ific estimates of harvest are available. Run ear specific
Lestimates of harvest are avail Ie in Olsen et al. (Undated) and from Oregon epartment of

Fish and Wildlife (unpublished data).

Treaty
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Subbasin: No brood year specific estimates of harvest are available. Run year specific
estimates of harvest are available in Olsen et al. (Undated) and from Oregon Department of
Fish and Wildlife (unpublished data).



ADULT LIFE HISTORY

Subbasin

Thning: Data collected at a steeppass trap operated at Sherars Falls (RIU 40 in the
mainstem  of the DesChutes River) provides the only long term estimates of run timing for
unmarked summer steelhead in the DesChutes River subbasin.  Sampling dates varied at the
steeppass trap which was put into operation as early as mid-April and left in operation until
as late as mid-November. The tra was installed in 1977 and a continuous data set is

Pavailable for the 1977-78 through 989-90 run years.

Unmarked summer steelhead  can be found in the DesChutes River subbasin throughout the
ear. Unmarked summer steelhead were sampled at Sherars Falls as early as April 12 and as

Lteas November 16 (Olsen et al. Undated). Median date of migration at Sherars Falls
ranged horn  29 August to 8 October (Olsen et al. Undated). Annual estimates of the
temporal distribution of returns at Sherars Falls are available in Olsen et al. (Undated).

An approximation of the tern ml distribution of adult returns was also reported in Oregon

%
rment of Fish and Wil life and Confederated Tribes of the Warm Springs Reservation

of ~on (1990) and is presented in Figure 2. The methodology used to generate tius
apprmumation is unknown.

‘urn%: ~=em’0 br@ ~W ‘~= et al. (Undated).
ific estimates of escapement to the subbasin.  Run

year specxfic estunates are avmlab e m

spawning Area

Timing: Spawning occurs from January through mid-April. Data collected on spawning
ground surveys in Bakeoven Creek indicates that peak spawning occurs from mid-February
through the end of March (Olsen et al. Undated; Figure 2).

Numbers: Spawning in the DesChutes River subbasin  primarily occurs above Sherars Falls

F
rsonal communication., Jim Newton, Oregon Department of Fish and Wildlife, The

alles, Oregon). For tlus reason it is believed that estimates of escapement past Sherars
Falls a roximate spawner escapement to the subbasin.  Annual estimates of escapement past

%Sherars ails were made beginmng  with the 1977-78 run year.

Annual estimates of esca ment past Sherars Falls were made using Chapman’s modification
rof the Petersen mark an reca ture method. Summer steelhead  are marked at Sherars Falls

zand recovered at WSNFH an at Pelton Trap. Factors that affect the accuracy of this
estimate include harvest above the fWs and the number of stray wild and hatchery fish that
move out of the subbasin. It is believed, however, that harvest above the falls is negligible
in relation to total esca ment past Sherars Falls and-that tagg~  and untag q fish migrate

r Jout of the subbasin at e same rate, therefore, reducing the bms associa With Straying.

No brood year specific estimates of spawner esca
r

ment are available for naturally produced
summer steelhead  or stray hatchery summer stee cad. Run year specific estimates of
spawner escapement for these components of the run are avadable m Olsen et al. (Undated).

The number of Hatchery DesChutes stock summer steelhead  that spawn in the wild is
estimated as escapement passed Sherars Falls minus counts at Pelton  Tra (RNI 111 in the

Emainstem  DescJiutes River) and WSNFH (RIM 9 in the mamstem  Warm prings River).
Counts at Pelton Trap and WSNFH are subtracted from the estimate at Sherars Falls because
most hatchery fish returning to each facili

?
are either retained as hatchery broodstock or are

killed (personal communication, Don Ratli  f, Portland General Electric, Madras, Oregon;
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Frsonal communication, Dou Olsen, U.S. Fish and Wildlife Service, Vancouver,
?ashington). Few hatchery lsh are recycled through the fishery.

Annual estimates of Hatche Deschutes stock spawner escapement to the subbasin, by brood
Yyear, ranged from 556 to 8, 64 adult fish (Table 3).

Spawning ground counts are available in Olsen et al. (Undated).

strays

No stray wild summer steelhead  have been recovered on spawning ground surveys or at
hatchery f-ties located in the Deschutes River subbasin. One stray coded wire tagged
wild adult summer steelhead  was recovered in the fishery located in the Deschutes Rwer
subbasin. The adult fish was marked and released in the Yakima River subbasin (Pacific
States Marine Fisheries Commission coded wire tag database).

Coded wire ~s were recovered from hatchery summer steelhead  relined as juvenile fish in
wirious subbasms  located in the Columbia River Basin (Table 4). Stra hatche summer

J2steelhead  originated in the Tucannon River subbasin in Washington an the Sn e,
Pahsimeroi,  and Little Salmon river subbasins in Idaho (Table 4). There are no records of
~ bsu~mer  steelhead recovered in the DesChutes River subbasin that originated in a coastal

1 .

Fork Lawth

Fork length was estimated for unmarked summer steelhead  collected at the Sherars Falls
steeppass  trap (see ADULT LIFE HISTORY, Escawmen~ and at WSNFH. No age specific
information M available at either site.

Annual estimates of mean fork length ranged from 61 cm to 68 cm at the Sherars Falls
steeppass trap (Table 5) and from 61 cm to 67 cm at WSNFH cable  6).

Weight

No age
r

ific estimates are available. Sample mean weights are available in Olsen et al.
(Unda .

Sex ratios (percent females) were estimated for unmarked summer steelhead  returning to
Pelton  Trap and the WSNFH. No age specific information is available at either site.

Annual estimates of sex ratio ranged from 60% to 78% at WSNFH  (Table 7) and from 51%
to 75 % at Pelton Trap (Table 8).

Rerwat Soawner$

Repeat spawners have been documented at Sherars Falls (Olsen et al. Undated) but the
percentage of a given brood that return as repeat spawners is currently unknown.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Naturally produced juvenile summer steelhead  were sampled from the DesChutes River
subbasin  in 1984 (Schreck et al. 1986). Relative allele nobilities and allele frequencies were
determined for 18 enzyme systems (Appendix Table 4). Seven rare alleles were detected in
the sampl~  one each at the alcohol dehydrogenase (ADH), isocitrate dehydrogenase
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(sIDH-1,2),  malate dehydrog-  (sMDH-A1,2),  tripeptide aminopeptidase  (PEPB1) and
phosphoglucomutase (PGM-1) loci, and two at the malate dehydrogenase (sMDH-B3,4)  loci.

Columbia River Basin stocks of summer steelhead  were com
r

based on a cluster analysis
of selected electrophoretic,  meristic, morphometric, and life “sto characteristics. The

7and sis grouped naturally produced summer steelhead  in the Desc utes River subbasin  with
wik?summer  steelhead  located in tributaries of the Columbia River, between Fifteenmile
Creek and the Entiat Rivw,  the lower Snake River; and the Salmon River, tributary to the
Snake River (Schreck et al. 1986). This grou is characterized by the greatest average head

flength, head depth, and interorbital width, an the lowest average caudal  peduncle length.

A cluster analysis of various stocks of summer and winter races of steelhead in the Columbia
River Basin indicate that naturally produced summer steelhead in the Deschutes River
subbasin are more similar to the wdd and hatchery components of stocks of steelhead
(primarily summe~,  but also including one winter steelhead  stock) from east of the Cascade
Mountains than With either wild or hatchery summer and winter steelhead  stocks from west
of the Cascades (Schreck et al. 1986).
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Ficfure 1. Summer Steelhead distribution in the Deschutes River
subbasin, based on the NPPC presence\absence data base (solid and
dashed lines respectively) and the BPA Geographic Information
System.
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Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality
of Deschutes River subbasin summer steelhead production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Totalc Confi-
Area dence

Miles (%) 0.0 26.6 40.1 33.3 -- 284.7 --

Acres (%) -- -- -- -- -- -- --

a

b

c

Estimates are modified from the Northwest Power Planning Council’s
presencelabsence  database.
Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by
humans .
Does not include habitat in the White River drainage above White River
Falls. Area was included in the Northwest Power Planning Council’s database
to account for habitat that would be utilized by summer steelhead when BPA
implements a project to release adult summer steelhead above White River
Falls.

Table 2 (HB-2). Estimated amount of.rearing only habitat by quality of
Deschutes River subbasin summer steelhead production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Totalc Confi-
Area dence

Miles (%) 0.0 12.0 29.3 58.7 -- 112.7 --

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by
humans.

c Does not include habitat in the White River drainage above White River
Falls. Area was included in the Northwest Power Planning Council’s database
to account for habitat that would be utilized by summer steelhead when BPA
implements a project to release adult summer steelhead above White River
Falls.
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Tabla 3 (RN). Total spawning escapement of Hatchery Deschut~sb~~ock summer
steelhead to the Deschutes River subbasin by brood year ~ .

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

2,689
456

2,259
1,619

826
171

4,336
985

2,677
2,692
2,240

829

1,010
507

1,650
1,092
1,400

385
3,315
1,555
3,708
5,472
1,699
1,102

.-
- -
- -
- -
- -
- -
.-
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- - 3,699
-- 963
-- 3,909
-- 2,711
-- 2,226
-- 556
-- 7,651
-- 2,540
-- 6,385
-- 8,164
-- 3,939
-- 1,931

3,699
963

3,909
2,711
2,226

556
7,651
2,540
6,385
8,164
3,939
1,931

a

b

c

Estimates are based on the assumption that spawning primarily occurs above
Sherars Falls.
Brood year reconstruction is based on the assumption that hatchery fish
migrate as age 1+ smelts and that they return primarily as 1 and 2 salt
adult fish.
Estimates for the 1975-86 brood years are modified from Olsen et al.
(Undated).
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Table 4 (AI). Non-harvest recoveries of coded wire tagged hatchery summer steelhead  in 
Subbasina,b.

Hatchery/Release Recovery Site, Recovery Number Total
Site Run Year(s) Method Recovered Est

Deschutes River Deschutes

EFk Salmon River Deschutes

Grande Ronde Deschutes

L Salmon River, ID Deschutes

Pahsimeroi River Deschutes

Snake River Deschutes

River
1981
1982

River
1987

River
1981
1982
1983
1984
1985
1986
1987

River
1985
1986
1987

River
1981
1982
1983
1984
1985
1986
1987

River
1983

Trap Returns
--
.-

Trap Returns
--

Trap Returns
--
--
--
- -
- -
- -
.=

Trap Returns
--
--
--

Trap Returns
--
- -
- -
- -
- -
- -
- -

Trap Returns
--

17
25

1

1
5
4

22
16
- -
23

6
2
2

2
3

35
5
4
2
1

2



Table 4 (AI). (cont.) Non-harvest recoveries of coded wire tagged hatchery summer steelhea
Deschutes River subbasina’b.

Hatchery/Release Recovery Site, Recovery Number Total N
Site Run Year(s) Method Recovered Estim

( 

Tucannon River Deschutes

Niagara Spr. Hat. Deschutes

Hagerman NFH Deschutes

Columbia Riverc Deschutes

Columbia Riverd  Deschutes

Deschutes River Deschutes

Snake River Deschutes

Pahsimeroi River Deschutes

1984
1985

River
1983

River
1986

River
1983
1984
1985
1986
1987

River
1981
1982
1983
1984
1985

River
1978

River
1983
1984
1985

River
1980

River
1983
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- -
- -

Trap Returns
--

Trap Returns
--

Trap Returns
--
--
--
--
- -

Trap Returns
--
--
--
--
--

Trap Returns
--

Hatchery Returns
--
--
--

Hatchery Returns
--

Hatchery Returns
--

- -
1

2

2

10
3
2
3
1

4
--
--
--
1

2

6
3
7

1

4



Table 4 (AI). (cont.) Non-harvest recoveries of coded wire tagged hatchery summer steelhead in the
Deschutes  River aubbasina’b.

Hatchery/Release Recovery Site, Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

L Salmon R., ID Deschutes River
1987

Grande Ronde Deschutes River
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

Columbia Riverc Deschutes River
1987

Hagerman NFH Deschutes River
1983

Hatchery Returns
--

Hatchery Returns
--
--
- -
- -
- -
- -
- -
- -
- -
- -
- -

Hatchery Returns
--

Hatchery Returns
--

1

1
7
8
1

11
--
3

--
9

16
3

1

1

1

1
7
8
1

11
--
3

--
9

16
3

1

1

a Based on the following tag codes: 05-04-22, 05-04-23, 05-04-39*1, 05-06-35, 05-07-29, 05-13-36, 07-16-14,
07-16-27, 07-22-01, 07-22-02, 07-37-62, 07-37-63, 07-38-01, 07-38-02, 07-40-25, 07-40-26, 07-41-25,
07-41-26, 09-06-13, 09-16-36, 10-28-42, 23-16-05, 62-16-08, 62-16-27, 62-16-50*1, 63-28-39, 63-28-40,
63-33-06, LBPKLB, LNSM, ORYWYW*l. Based on the following tag codes from fish of unknown rearing type
(assumed to be hatchery): $$YW*2, 05-10-20, 05-10-21, 10-22-39, 10-24-04, 10-24-50, 10-25-19, 10-26-32,
10-27-44, 10-27-45, 10-27-46, 10-28-06, 10-28-07, 10-28-52, 10-28-54, 23-18-11, BL*2, ORYW*l. Basdd on
the following tag codes from fish of unknown race and rearing type (assumed to be hatchery summer
steelhead):  10-22-41.

(cent. )
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Table 4 (AI). (cont.) Non-harvest recoveries of coded wire tagged hatchery summer steelhead in the
Deschutes River subbasina~b.

b ~st~ates are modified  from the pacific states  Marine  Fisheries  commission  coded wire tag d a t a b a s e .
c Release site in the mainstem Columbia River  below Bonneville Dam.
d  Release Site in the mainstem colu~ia  River  between  Bonneville  and McNary dams.
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Table 5 (AL-a). Mean fork length by run year for unmarked summer steelhead
returning to Sherars Falls in the Deschutes River subbasina.

Run Mean Fork
Year N Length (cm) st. dev.

1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

64
67
62
61
63
67
61
63
63
68
66
63
65

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1977-78 through 1989-90 run years are from the Oregon
Department of Fish and Wildlife (unpublished data).
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Tabla 6 (AL-b). Mean fork length by run year for unmarked summer steelhead
returning to the Warm Springs National Fish Hatchery in the Deschutes
River subbasina.

Run Mean Fork
Year N Length (cm) st. dev.

1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

61
64
66
63
62
65
67
62
66
63

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1976-77 through 1985-86 run years are from the U.S. Fish
and Wildlife Service (unpublished data).
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Table 7 (AS-a). Percent females by run year for unmarked summer steelhead
returning to the Warm Springs National Fish Hatchery in the Deschutes
River subbasina.

Run Percent
Year N Females st. dev.

1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90

- -
- -
- -
- -
- -
- -
- -
-.
- -
- -
- -
- -
- -

65
77
62
68
66
78
60
65
64
72
75
68
62

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1977-78 through 1989-90 run years are modified from Olsen
et al. (Undated).
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Table 8 (AS-b). Percent females by run year for unmarked summer steelhead
returning to Pelton Trap in the Deschutes River subbasina.

Run Percent
Year N Females st. dev.

1972-73
1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

63
75
70
68
51
66
69
68
69
65
73
63
66
56
74
69
58
59

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1972-73 through 1989-90 run years are modified from Olsen
et al. (Undated).
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DESCHUTES RIVER SUBBASIN

Hatchery Produced Summer Steelhead

ORIGIN

The frost recorded release of juvenile hatchery fish into the subbasin is the 1951 brood
release of fingerlings and smelts from the Squaw Creek stock (Table 1). The subbasin has
been supplemented with juvenile hatchery fish from 1952-57 and 1965-90. Non-indigenous
stocks introduced into the subbasin include the Siletz and Skamania stocks (Table 1).
Hatchery practices currently restrict the use of non-indigenous stocks as hatchery broodstock.
The Hatchery DesChutes stock is currently utilized as hatchery broodstock for the subbasin.

The Squaw Creek stock was developed from adult summer steelhead  collected in Squaw
Creek, a tribu

Y
to the Deschutes River. Hatchery broodstock was collected from Squaw

Creek in the 190-51 through 1955-56 run years and the 1965-66 run year. The Hatchery
Deschutes stock was developed from the native stock of summer steelhead  collected at Warm
Springs National Fish Hatchery (WSNFH),  located at RM 9 on the Warm Springs River, and
from both the native and hatchery components of the run to Pelton Trap, located at the base
of Pelton Dam (RIM 111) on the mainstem  of the Deschutes  River.

DISTRIBUTION

Subbasin

Hatche summer steelhead have been released at various locations throughout the subbasin
?’(Table ) in response to a variety of management and hatchery related programs implemented

in the subbasin. The two primary locations of release include a site located a proximately
t200 feet below Pelton Trap and various sites located several miles above and elow Sherars

Falls; located at RM 40 on the mainstem  of the Deschutes River. Prior to the 1989 brood
releases, hatchery summer steelhead  were released at the sites located below Sherars Falls in
order to home returning adult fish to the lower river; the primary location of the summer
steelhead  fishe .

7
The pro ram was discontinued after the 1988 brood releases when data

fbecame availab  e which in icated  that a much higher percentage of the adult fish returning
from these releases failed to return to the hatchery and remained in the subbasin as potential
spawners.

PRODUCTION

Releases

Egg

There are no records of releases in the subbasin.

Fry
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Hatchery facilities in which fry were reared or acclimated prior to release in the subbasin
include Cedar Creek, Gnat Creek, and Round Butte hatcheries; Warm Springs National Fish
Hatche

7
; and one unknown hatchery of origin (Table 1). Annual numbers released ranged

from 2, 15 to 149,416 (Table 1). Size at release ranged from 1,680 to 413 fish per pound
for releases in which estimates are available (Table 1).



Fingerling

Hatchery facilities in which fingerlin s were reared or acclimated prior to release in the
fsubbasin  include Cedar Crtek, Oak prings, Round Butte, and Wizard Falls hatcheries;

Warm Sprin s National Fish Hatchery; and one unknown hatche  of origin (Table 1).
L 7Annual num rs released ranged from 16,888 to 602,215 (Table ). Size at release ranged

ffom 145 to 10.0 fish per pound (l’able 1).

Smelt

Hatchery facilities in which smelts were reared or acclimated prior to release in the subbasin
include Cedar Creek, Gnat Creek, Oak S rings, Round Butte, Wizard Falls hatcheries and
Warm Springs National Fish Hatchery ~ble 0. Annual numbers released ranged from
4,410 to 241,115 (Table 1). Size at release ranged tkom 9.5 to 3.6 fish per pound (Table 1).

Adult

There are no records of releases in the subbasin.

I%rvest

sport

Subbasin: Statistical creels were conducted in selected years, beginning with the 1973-74
run year, to estimate sport harvest of hatchery summer steelhead  retumin  to the DesChutes

JRiver subbasin. Estimates of harvest were made for fisheries located at e mouth of the
DesChutes River, at an access road to Macks Can on (km 69, and at Sherars Falls 69.

i 4 r)Complete surve s were conducted for the 1973-7 through 175-76, 1977-78, 1980- 1
t@ugh  1983-J,  1987-88, and 1989-90 run ears. In addition to creels conducted in these

‘n? h \
1sam Iin areas a creel was also con ucted at Kloan (km 7) for the 1973-74 through

1975-6, 19 -7 , and 1980-81 run years. The creel was discontinued in subsequent years
but it is believed that most of the harvest at Kloan is accounted for at the mouth of the
DesChutes River. This assumption is based on the increased use of jet boats that are ut in at

8the mouth of the DesChutes Rwer  to fish the lower DesChutes Riveq  which includes e
Kloan area.

Creels conducted at the mouth, the Macks Canyon access road, and at Sherars Falls are
believed to account for the majority of hatchery summer steelhead harvested in the DesChutes
River. A small fishery is known to occur above Sherars Falls but the numbers harvested are
believed to represent only a small percentage of the total harvest (personal communication,
Jim Newton, Oregon Department of Fish and Wildlife, The Dalles, Oregon).

Annual estimates of sport harvest for Hatchery DesChutes stock summer steelhead  ranged
from 258 to 2,980 adult fish (Table 2).

Run ear specific estimates of sport harvest for stray hatchery fish and exploitation rates for
zHate ery DesChutes stock summer steelhead  are available in Olsen et al. (Undated).

Treaty

Subbasin: Statistical creels were conducted in selected years, beginning with the 1973-74
run year, to estimate tribal harvest of hatche

Y
summer steelhead returning to the DesChutes

River subbasin. The creel was conducted at herars Falls; the location in which the majority
of the tribal ceremonial and subsistence hamst occurs in the subbasin.

Annual estimates of tribal harvest of Hatchery DesChutes stock summer steelhead ranged
fkom 154 to 1,951 adult fish (Table 3).
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Run ear specific estimates of tribal harvest for stra hatche  fish and exploitation rates for
i & 2 (Undated).Desc utes stock summer steelhead are available in lsen et

ADULT LIFE HISTORY

Escammen~

Subbasin

Timing: Data collected at a steeppass trap operated at Sherars Falls provides the onl long
Lterm estimates of run timing for hatchery summer steelhead  returning to the DesChutes ver

subbasin. Sampling dates varied at the steeppass trap which was put into operation as early
as mid-April and left in operation until as late as mid-November. The tra was installed in

J1977 and a continuous data set is available for the 1977-78 through 1989- 0 run years.

Hatche summer steelhead can be found in the Deschutes River subbasin throu bout the

1’
ear. z fatchery Deschutes stock summer steelhead  were collected as early as 2 June and as
ate as 4 November at the Sherars Falls steep ass trap (Olsen et al. Undated). Mcxiian  date

fof migration at Sherars Falls ranged from 6 e~tember to 26 September for Hatchery
Deschutes stock summer steelhead  released as Juvenile  fish at Pelton trap (Olsen et al.
Undated). Annual estimates of the temporal distribution of returns at the steeppass trap are
in Olsen et al. (Undated).

Numbers: Data collected at a steeppass trap operated at Sherars Falls provides the only
estimate of escapement for Hatchery Deschutes stock summer steelhead  returning to the
subbasin.  Annual estimates of escapement past Sherars Falls were made using Cha man’s

l!’modification of the Petersen mark and recapture method. Hatchery Deschutes stoc summer
steelhead are marked at Sherars Falls and recovered at WSNFH and at Pelton Trap.
Estimates of escapement to the subbasin were made b adding harvest below Sherars Falls

zand escapement ast Sherars Falls; most spawning is elieved  to occur above the falls (see
R!DESCHUTES VER SUBBASIN, Naturally Produced Summer Steelhead,

DISTRIBUTION, Subbasin). Estimates of subbasin escapement were made for onl those
dyears when complete creels were conducted in the subbasin (see PRODUCTION, arvest)

and an estimate was made of escapement past Sherars Falls. Estimates are available for the
1978-79 broods. Summer steelhead were aged based on unique fin clip combinations and the
assumption that juvenile hatchery fish migrate as age 1 + smelts.

Annual estimates of subbasin escapement for Hatchery DesChutes stock summer steelhead,  by
brood year, ranged from 1,474 to 6,864 adult fish (Table 4).

Hatchery Facilities

Timing: Summer steelhead  return to Pelton Trap throughout the year and begin to enter
the Warm Springs River in February and March (Olsen et al. Undated). Annual estimates of
run timing are available from Oregon Department of Fish and Wildlife (unpublished data)
and U.S. Fish and Wildlife (unpublished data) and in Olsen et al. (Undated).

Numbers: Estimates of the number of summer steelhead  escaping to hatchery facilities
located in the subbasin are available at Pelton Trap and the WSNFH.  Summer steelhead
were aged based on unique fin clip combinations and the assumption that juvenile hatchery
fish migrate as age 1+ smelts.

Annual estimates of Hatchery Deschutes stock summer steelhead  escapement to WSNFH, by
brood year, ranged from 6 to 124 adult fish (Table 5). Annual estimates of Hatche

3DesChutes stock summer steelhead escapement to Pelton Trap, by brood year, rang from
491 to 5,870 adult fish (Table 6).
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R“&Rx ific estimates of escapement for naturally produced summer steelhead  returning
and RBH are available in Olsen et al. (Undated).

Survivah Information on pre-spawnin survival at WSNFH  and RBH is available from
kU.S. Fish and Wildlife Service (unpublis  ed data) and in Olsen et al. (Undated).

Fork len
P

was estimated for Hatche DesChutes stock summer steelhead  collected at the
7Sherars fiS Stt?epp~S  tip (see ADU T LIFE HISTORY, Escapement). Summer steelhead

were aged based on unique fin clip combinations and the assumption that juvenile hatchery
fish migrate as age 1+ smelts.

Annual estimates of mean fork length ranged from 58 cm to 60 cm for 1 salt fish and 67 cm
to 70 cm for 2 salt fish (Table 7).

Ave Structuxq

Age structure was estimated for Hatchery DesChutes stock summer steelhead collected at
Pelton Trap and the Sherars Falls steeppass trap (see ADULT LIFE HISTORY,

en~ Summer steelhead  were aged based on unique fin clip combinations and the
assump%on that juvenile hatchery fish migrate as age 1+ smelts.

Annual estimates of age structure for Hatchery Deschutes  stock summer steelhtad  returning
to Pelton Trap, by brood ear, ranged from 28.7% to 74.0% and 26.0% to 71.3% for 1 and
2 salt fish, respectively d)able 8. Annual estimates of age structure for Hatche DesChutes

7stock summer steelhead  returning to Sherars Falls, by brood year, ran ed from 3 .3% to
564.5% and 35.5 % to 62.7% for 1 and 2 salt fish, respectively (Table ).

Annual estimates of age structure for Hatchery DesChutes stock summer steelhead  retumin

=::~~ ~ ~ ?b run year, ranged from 15% to 89% and 11% to 89% for 1 and 2 salt Ish,
ab e 10. Annual estimates of age structure for Hatchery DesChutes stock

summer steelhead  returnin to Sherars Falls, b run year, ranged from 13% to 91% and 9%
t [to 87% for 1 and 2 salt fis , respectively (Tab e 11).

SQmitiQ
Sex ratios (percent females) were estimated for Hatchery Deschutes  stock summer steelhead
collected at Pelton Trap. Summer steelhead were aged based on unique fin clip combinations
and the assumption that juvenile hatchery fish migrate as age 1 + smelts.

Annual estimates of sex ratio for Hatchery DesChutes stock summer steelhead  returning to
Pelton Trap ranged from 31% to 54% and 57% to 82% for 1 and 2 salt fish, respectively
(Table 12).

~

Estimates of fecundity are available for summer steelhead  returning to Pelton Trap and
wned at RBH. Estimates were derived by dividing hatchery egg take by the number of

Females spawned.

Annual estimates of f~undity, for Hatchery Deschutes  stock summer steelhead spawned at
RBH, ranged from 3,530 to 5,511 eggs per female (Table 13).

Repeat Spawner~

Repeat spawners have been documented at Sherars Falls (Olsen et al. Undated) but the
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percentage of a given brood that return as repeat spawners is currently unknown.

Mark Recoveries

No coded wire tagged summer steelhead, released as juveniles in the DesChutes River
subbasin, have been recovered on spawning ground surveys or at hatchery facilities located
outside of the subbasin.

Coded wire ta ed Hatchery DesChutes stock summer steelhead,  released as juvenile fish in
%the DesChutes “ver subbasm, were recovered in fisheries located in the mainstem Columbia

River and in the DesChutes River subbasin (Pacific States Marine Fisheries Commission
coded wire tag database).

JUVENILE LIFE HISTORY

Ape StructuK

Juvenile hatchery summer steelhead  are currently released as age 1 + smelts and are
to migrate to the ocean h the year of release. No information is available on what
percentage of the production releases residualize.

Survival Rate

Smelt to returning adult survival rates are available in Olsen et al. (Undated).

BIOCHEMICAL-GENETIC CHARACTERISTICS

believed

In 1983 and 1985 juvenile hatchery summer steelhead were collected at Round Butte
Hatchery for electrophoretic analysis. An analysis of selected protein-coding loci resolved
nineteen enz me s stems for samples collected in 1983 and 21 enzyme s stems from samples

!{ 1collected h 985 Appendix Table 4). The 1983 sample had one rare al ele detected at the
malate  dehydrogenase (sMDH-l ,2) locus.

Columbia River Basin stocks of summer steelhead were compared based on a cluster analysis
of selected electrophoretic, meristic, morphometric, and life history characteristics. The
analysis grouped RBH summer steelhead with stocks of hatchery summer steelhead located in
tributaries of the Columbia and lower Snake rivers (Schreck et al. 1986). This group is
characterized by the earliest time of freshwater entry, the greatest average frequency of the
common glycerol-3-phosphate dehydrogenase (GAPDH) allele, and the lowest average head
depth.

A cluster analysis of various stocks of summer and winter races of steelhead  in the Columbia
River Basin indicate that Round Butte Hatchery summer steelhead  are more similar to wild
and hatchery components of stocks of summer and winter steelhead fkom east of the Cascade
Mountains than wth wild and hatchery com nents of stocks of summer and winter steelhead

rfrom west of the Cascades (Schreck et al. 1 86).

DISEASES

Various parasites and infectious disease agents have been identified at hatche  facilities that
7rear or hold “uvenile summer steelhead  for subbasin hatchery production (Tab e 14).

{Parasites inc ude Ceratomyxa  shasta and Myxidiurn minteri. Bacterial diseases include
furunculoses (Aeromonas  salmonicida), bacterial kidney disease (Renibacterium
salmoninarurn),  and cold water disease (Qtophaga  psychrophila).  Viral diseases include
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Infdous  Hematopoietic Necrosis @IN). For information on parasites and disease ents of
Tsubbasin hatche production that is held or reared at hatchery facilities located outsi e of the

bsubbasin see LO COLUMBIA RIVER SUBBASIN, Hatchery Produced Summer
Stedhead,  DISEASES.
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Table  1  (TR). Hatchery re leases of  summer  steethead  into the Deschutes  River  subbasin  by brood year  and i f  marked,  by  coded 

Brood Stock Hatchery L i f e Ra 1 ease Release F ish / Nunber Release CUT/
Year Stage Date (1) Date (2) lb Relaasad  Location Fin  Clipb

1951 Squaw Cr
1 9 5 1  Squau  Cr
1 9 5 1  Squaw Cr
1 9 5 2  Squau  C r
1 9 5 2  Squa~  C r
1952 Squaw Cr
1 9 5 3  Squaw C r
1 9 5 3  Squau  C r
1953 Squaw Cr
1 9 5 4  Squaw C r
1954 Squaw Cr
1954 Squaw Cr
1 9 5 5  Squaw C r
1 9 5 5  Squau  Cr
1 9 5 5  Squaw C r
1 9 5 5  Squaw  C r
1955 Squaw Cr
1 9 5 6  Squau  Cr
1 9 5 6  Squau  C r
1 9 5 6  Squau C r
1 9 6 5  Si(etz
1965 Skamania
1 9 6 5  Deschutes
1 9 6 5  Deschutea
1 9 6 5  Deschutea
1 9 6 6  Deschutes
1 9 6 6  Deschutes
1 9 6 6  Deschutes
1 9 6 6  - -
1 9 6 6  Squau  C r
1 9 6 6  Deschutes
1 9 6 6  Deschutes
1 9 6 6  Deschutes
1 9 6 6  Deschutes
1 9 6 6  Deschutes
1967 Deschutes
1 9 6 7  Deschutes
1 9 6 7  Deschutes
1 9 6 7  Deschutes
1 9 6 8  Deschutes
1 9 6 8  Deachutes

Uizard  Falts
wizard  Fal[s
Wizard Fal 1s
Wizard  Fat  Is
Wizard Fal 1s
Uizard  Fal 1s
Wizard Fat  1s
Wizard Fal 1s
Uizard  Fat  [s
Uizard  Fal is
Uizard  Fal 1s
Uizard  Fal 1s
Wizard Fal 1s
Uizard  Fal 1s
IJizard Falls
Wizard  Falls
Wizard Fal 1s
Uizard  Fat(s
IJizard Fa(ts
Uizard  F a l l s
Oak Springs
Oak Springs
Wizard  Fal la
Wizard  Fal IS
Uizard  Fal 1s
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Uizard  Fat  1s
Uizard  Fal (s
Wizard Fal 1s
Uizard  F a l l s
Uizard  Falls
Oak Springs
Wizard  Fat  (s
Wizard  Fal 1s
Oak Springs
Oak Springs
Unknown
Uizard  Fal (s

fing.
molt
molt
fing.
fing.
fing.
SIncd  t
‘mot  t
mot t
f i n g .
fing.
Slmdt
f i n g .
f i n g .
fing.
fing.
Smelt
f i n g .
fing.
fing.
fing.
fing.
f i n g .
molt
Smol t
f i n g .
fing.
fing.
fing.
fing.
Smlt
molt
molt
smelt
Smelt
Smelt
molt
molt
Smelt
fing.
molt

0 6 / 0 1 / 5 2 ;
ll115152d
0 4 / 1 5 / 5 2
10/15153:
lo/15f53
0 4 / 0 1 / 5 3 ;
08/1 5/54d
06/ 15154d
08/ 15154d
04/15/55d
06/15/55d
09115155
0 5 / 0 1 / 5 6 :
08/ 15/56d
10/15/56d
05 /15 /56>
08/1 515 6a

09/15/5+
09/15/5+
09/15/5+
01/18/66
01/01/65e
01/01/65e
04/01 /66c
04/ol/66c
01/04f67

07/31 /52c
. .
. .
.-
.-
05/31/53c
. .
. .
. .

--
. .
08/31 /56c
. .
-.
. .
. .
.-
--
. .
. .
12/31 165e
12f 31/65e
06/30/66c
05/31/66c
--

0 4 / 1 3 / 6 7  - -
. .

:%%f  12/31/67e
06;22;67  06;23)67
0 5 / 1 6 / 6 7  0 5 / 1  7 / 6 7
0 6 / 2 0 / 6 7  - -
0 4 / 1 0 / 6 7  0 4 / 1  1 / 6 7
06118f68  - -
06;02;67  - -
0 3 / 1 8 1 6 8  0 3 1 2 1 / 6 8
0 6 / 0 3 / 6 8  0 6 / 0 5 / 6 8
0 4 / 1 0 / 6 8  04/1 1/68
0 5 / 2 7 / 6 8  0 5 / 2 9 / 6 8
- - . .
04/1 1169  0 4 / 1 5 / 6 9

1 4 . 6

;::
1 0 . 9
1 6 . 3
1 1 . 2
8 . 8
8 . 3

1::;
2 3 . 6

1::;
1 6 . 0
1 2 . 3
4 8 . 3

7 . 4
1 0 . 4
1 5 . 8
12.1
3 1 . 6
8 5 . 0

1 4 5 . 0
6 . 4

5:::
7 8 . 0

1 2 6 . 4
2 1 . 6
1 1 . 7
8 . 8
9 . 2
6 . 8
4 . 1
6 . 5
6 . 3
6 . 5
6 . 0

3!::
5 . 2

1 6 , 8 8 8
1 0 , 9 2 9
6 , 4 4 5
3 , 4 3 4

325
3 2 , 4 3 2

4 , 2 9 3
8 , 8 7 4

2 7 , 6 5 4
2 6 , 1 6 2
13,924

5 , 4 1 4
17,101
1 5 , 9 6 7
10,093
14,994
4 , 4 1 0

10,468
3 0 , 7 1 6

7 , 0 7 2
19,592
4 , 5 0 5

3 8 , 6 1 5
6 8 , 6 8 5

1 , 5 1 9
10,640
9 , 9 0 6

2 5 , 2 7 6
2 6 , 4 3 5
2 3 , 0 0 8
2 1 , 3 7 6
15,621
15,145

893
5 , 8 8 9

4 5 , 6 2 0
4 0 , 5 7 0
1 2 , 9 4 8
2 2 , 6 5 2

117,211
3 4 , 0 5 8

squaw  Creek
Squau  Creek
Matolius  R.
Deschutes  6) ( ouer b r i d g e
Metolius  R.
Squaw Creek
Oeschutes &l Lower b r i d g e
Metoliua R.
Squaw Creek
Squaw Creek
Suttle  l a k e
Metolius R.
Deschutes  ~ Uarm Spr  R .
Deschutea  ‘d Uarm Spr  R .
Meto(ius  R.
Suttle  Lake
Deachutes  61 Uarm Spr R.
Deschutes  &l Uarm Spr R.
Deschutes  a Warm Spr R.
Lower bridge
North Junction - mouth
Deschutes  R.
Deschutes  R.
Below Pelton  Rereg.  Dam
Lake Simtustus
North Junction - mouth
North Junction - mouth
North Junction - mouth
Deschutes  R.
Deschutes  R. a Rereg.  R e a .
Below  Pelton Rereg.  D a m
Below  Pelton Rereg.  D a m
Below Pelton Rereg.  Dam
Pelton  Rereg.  R e a .
Below Palton  Rereg.  Dam
Pelton  Rereg.  R e s .
Pelton  Rereg.  R e s .
Pelton Rereg.  R e s .
Pelton Rereg.  R e s .
Palton  Rereg.  R e s .
P e l t o n  Rereg.  Res.

LV-RV
LV-RV
AD-LV-RV
D-AD
O-AO
O-AD
AD-RP-RM
AD-RP-RM
AD-RP
AD- LV
AD-LV
AD-LV
D-AD
D-AD
D-AO-RH
O-AD-RM
D-AD
LV-RV
LV-RV
LV-RV
-.
- -
-.
AD-LP
AD-LP
. .
. .
-.
. .
LV-RV
LV-RV
LV-RV
LV-RV
AN- LV
LV-RP
AN-LV
AN- LV
AN -RV
AN-RV
. .
AN-RP



T a b l e  1  ( l R ) . (cent .  )  Hatchery re leases of  sunnar  steelhead  into the Deschutes  River stbbssin  by brood year  and i f  marked,  by  coded Mire  tag Codes.

Brood Stock Hatchery Li f ● R e l e a s e Releaae [~h/  Nmber Release
Year

CUT/
Stage Data (1) Date (2) Released Locat ion Fin  Clipb

1968
1968
1968
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1969
1970
1970
1970
1970
1970
1970
1970
1970
1970
1971
1971
1971
1971
1971
1971
1971
1971
1971
1972
1972
1972
1972
1972
1972
1972
1972
1973
1973

Deschutes
Deschutes
De$chutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Oeschutea
Deachutes
Deachutes
Deschutea
Deschutes
Deschutes
Deschutas
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschut es
Deschut  es
Deschutes
Deschut  es
Deschut  es
Deschut  es
Deschutes
Deschut  es
Deschutes
Deschutes
Deschutes
Deschutes
Deschut  es
Deschut  es
Deschut  es
Deschut  es
Deschut es
Deschutes
Deschutes
Deschutes
Deschutes

Hi zard Fal 1s
Oak Springs
Oak Springs
Cedar Creek
Ceder Creek
Cedar Creak
Uizard  Fat (s
Uizard  Fat 1s
Oak Springs
oak Springs
Oak Springs
Gnat Creek
Gnat Creek
Cedar Creek
Unknoun
Unknon
Oak Springs
Uizard  F a l l s
Uizard  Fat 1s
Oak Springs
Gnat Creek
Gnat Creek
Cedar Creek
Gnat Creek
IJizard Fal (s
Uizard  Fat  (s
Oak Springs
Oak Springs
Gnat Creek
Gnat Creek
Cedar Creek
Ceder Creek
Unknoun
Unknwn
Uizard  Fa[ 1s
Uizard  Fal 1s
Uizard  Fal 1s
Uizard  Fal 1s
Ceder Creek
Ceder Creek
Round Butte
Round Butte
—

Smelt
Smelt
Smelt
f r y
fing.
fing.
Smelt
amdt
Smelt
Smoit
Smelt
Smott
Smelt
Smelt
f r y
f r y
fing.
Smelt
Smelt
Smelt
amdt
Smelt
Smelt
f r y
Smelt
Smo(t
Smelt
Smelt
smoit
Smelt
Smelt
Smelt
f r y
f r y
Smelt
Smelt
Smelt
smelt
Smelt
Smelt
f r y
f r y

0 3 / 1 0 / 6 9  0 3 / 1 3 / 6 9
0 3 / 1  1 / 6 9  0 3 / 1 2 / 6 9
0 5 / 0 5 / 6 9  0 5 / 0 7 / 6 9
. . .-
02/15/70d  - -
.- . .
0 3 / 2 0 / 7 0  0 3 / 2 5 / 7 0
03/ol/70c  04/30/70c
0 3 / 1 2 / 7 0  0 3 / 1 3 / 7 0
0 4 / 1 3 / 7 0  04/14f 70
0 4 / 2 7 1 7 0  0 4 / 2 8 / 7 0
04/05/71d  04/08/71
0 4 / 1 5 / 7 1  - -
0 5 / 0 7 / 7 0  - -
. - . .
04/ol/71c  1 f/30/71c
0 4 / 2 3 / 7 $  - -
04105/71 0 4 / 0 7 / 7 1
0 4 / 0 8 / 7 1  0 4 / 0 9 / 7 1
0 4 / 0 5 / 7 1  0 4 / 0 7 / 7 1
~~~~~~~d  0 4 / 0 7 / 7 2

. .
04/07/71d 0 4 / 0 8 / 7 1
06115/72  - -
0 3 / 0 3 / 7 2  0 4 / 0 4 / 7 2
0 4 / 0 4 / 7 2  0 4 / 0 6 / 7 2
04/04172d  0 4 / 0 7 / 7 2
0 4 / 1 5 / 7 2  - -
04102/73d  04/06/~
0 4 / 1 5 / 7 3  - -
04/05/72d  - -
0 4 / 1 5 / 7 2  - -
01/01/73c  08/31/Z3c
0 8 / 0 8 / 7 2  0 9 / 0 9 / 7 2
04/02/Zld  0 4 / 0 6 / 7 3
04/15/73d  - -
0 4 / 1 5 / 7 3  - -
0 4 / 0 2 / 7 3  0 4 / 0 5 / 7 3
04/02/Z$d 0 4 / 0 4 / 7 3
0 4 / 1 5 / 7 3  - -
0 6 / 0 8 / 7 3  - -
W / o I / n c  I0131173C

6 . 3
5 . 2
5 . 5
. -

40.0
53.0
5.0
5.6

:::
6.8
6.2
6 . 2
6 . 8
. .
. .

10.0
4 . 8
5 . 5
5 . 6
7 . 1
7 . 1
6 . 8
- -
4 . 6
5 . 7
5 . 3
. .
3 . 6
3 . 6
7 . 4
7 . 4
i.
. -
4 . 9
4 . 9
5 . 5
5 . 5
5 . 7
5 . 7

1 6 8 0 . 0
. .

50,665
21,428
62,676
122,018
15,398

120,600
37,842
38,358
24,640
23,650
32,880
37,916

500
24,406
52,150
83,943
17,300
38,810
40,533
60,075
33,$

47,650
20,764
78,442
42,206
40,190
1,000

24,965
500

44,609
500

17,322
94,178
123,938

500
500

40,634
38,357

500
13,800
3,850

Petton  Rereg.  R e s .
Pelton  Rereg.  R e s .
Pe[ton Rereg.  R e s .
Pe(ton  Rereg.  R e s .
Deschutes mouth
Pelton  Rereg.  R e s .
Below  Pelton  Rereg. D a m
Be(ou  Pelton  Rerag. D a m
Beloti Pelton  Rereg.  D a m
Pelton  Rareg.  R e a .
Peiton  Rereg.  R e s .
BelobI  Petton  Rereg.  D a m
Trout Creek
Below Pelton  Rereg.  Dam
North Junction - mouth
Pelton  Rereg.  R e s .
8elom
Bat on
Below
Below
Betou
Trout
Eel  on
North
Bet on
Be Ion
Be 1 on
Trout
Belou
Trout
Be(on
Trout
North

pelton  Rereg.  Dam
Pel ton Rereg.  Dam
Pel ton Rereg.  Dam
Pei ton Rereg.  Osm
Pelton  Rereg.  Oem
Creek
Pelton  Rereg.  Dam
Junction - mouth
Pet ton Rereg.  Dam
Pelton  Rereg.  Oam
Pe[ton  Rereg.  Dam
Creek
Pelton Rereg.  Dam
Creek
Pelton  Rereg.  Oam
Creek
Jmction  - mouth

Petton Rereg.  R e s .
Below  Pelton  Rereg.  D a m
Trout Creek
Trout Creek
Hecks  Canyon
Belou  Peiton  Rereg.  D a m
Trout Creek
Laka Bil[y Chinook
Oak Spr Creek

AO-LV
AO-RV
AO-RV
. .
. .
. .
LP-RM
LV-LM
LP-RH
LP-RM
LP-RM
AO-LV
AO-LV
LV-Rll
. -
. .
. .
AO-LV-RV
AO-RP
AD-RP
LV
LV
AO-RV
. .
AD- LM

~-LM
. .
AO-LV
AO-LV
LV-RV
LV-RV
. .
. .
AO-RP
AO-RP
AO-LV-RV
AO-LV-RV
AO-RV
AO-RV
. .
. .
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Table  1  (TR). ( c o n t .  )  H a t c h e r y  reieases  o f  s i n n e r  steelhead  into  the  Deschutes  R i v e r  subbasin  by brood  Y e a r  and  if Mrked,  W coded  Mire ta9 c o d e s .

Brood Stock Hatchery L i f e Release Release F ish / Nunber Release CUT/
Year Stage Date (1) Date (2) lb Released Locat ion Fin  clipb

1973  Deschutea
1 9 7 3  Deschutes
1 9 7 3  Deschutes
1 9 7 3  Deachutes
1973  Deschutes
1 9 7 3  Deschutes
1 9 7 3  Deschutes
1973 Deschutes
1 9 7 3  Deschutes
1 9 7 3  Deschutes
1974  Deschutes
1 9 7 4  Deschutea
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1974 Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1974  Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1 9 7 4  Deschutes
1 9 7 5  Deschutes
1 9 7 5  Deschutea
1 9 7 5  Deschutes
1975 Deschutes
1 9 7 5  Deschutes
1 9 7 5  Deschutes
1 9 7 5  Deschutes
1 9 7 5  Deschutes
1 9 7 5  Deschutes
1 9 7 5  Deschutes

Romd Butte
Round Butte
Romd  Butte
Rcmd Butte
Round Butte
Round Butte
Rowd  Butte
Round Butte
Round Butte
RotsxJ  Butte
Round Butte
Rourd  Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Rcmd Butte
Round Butte
Round Butte
Round Butte

f i n s .
fing.
fing.
f i n g .
fing.
molt
Smelt
molt
Smelt
Smelt
f i n g .
f i n g .
f i n g .
f i n g .
fing.
f i n g .
fing.
f i n g .
Smelt
Smelt
Smo[t
molt
Smo(t
Smelt
molt
Smott
molt
Smelt
Smelt
molt
molt
molt
f r y
f i n g .
f i n g .
Sm[t
molt
Smelt
Smelt
Smelt
molt
Snlo[t

11/10/73
10f D2f  73
10/03/73
09/28/73
09/27/73
05/15174
05/14174
0!5/01/74
05 fol/74
05/02/74
08/08/74
08/20/74
01/13/75
02112/75
03/04/75
01/13/75
01/13/75
05/12/75
03/04/75
03/04f75
04/10/75
04/01/75
02/12/75
05/05/75
05/05/75
05/05/75
05/05/75
05/06/75
05/01/75
05/01/75
05/01/75
04/lW5
07/08/75
09/09/75
01/05/76
03/04/76
02/09/76
03/04176
02/09/76
01/05/76
01/05/76
05/03/76

. .

. .
10/10/73
lo/02/n
10/02/73
05/17/74
--
. .
05/02/74
--
-.
. .
.-
. .

. .

.-

--
. .
-.

--
0 5 / 0 8 / 7 S
0 5 / 0 8 / 7 5
0 5 / 0 8 / 7 5
0 5 / 0 8 / 7 5
. -
. .
.-
--
. .
. .
09/ 16/75
--
-.
-.
. .
. .
. .
--
0 5 / 0 4 / 7 6

103.0
105.0
119.0
123.0
136.0

8.5
8.7

:::
7.0

142.0
84.0
10.0
1 1 . 0
1 1 . 0
1 2 . 0
1 2 . 0
1 2 . 0

7 . 2
7 . 5

::;
9 . 0

::;

2::
5 . 5
4 . 9
5 . 2

:::
6 0 0 . 0

5 7 . 0
1 4 . 0

7 . 0
7 . 0
7 . 3
8 . 0
9 . 0
9 . 0
4 . 2

6 5 , 7 1 4
5 8 , 8 0 0

146,574
107, W4
133,076
71,316
12,833
26,680
61,318
12,250

116,106
217,702

100
100
100
100
100
100
100
100
100
100
100

5 3 , 9 6 4
3 3 , 5 1 0
3 4 , 7 7 6
3 5 , 0 0 4
Io, m

100
100
100
100

8 2 , 3 1 9
110,442

100
1,W7

100

1:
100
100

2 6 , 6 1 0

Lake Bi l ly  Chinook
Lake Simtustua
Lake Simtustus
Lake Simtustus
Lake Simtustus
Beavertail  campground
Beavertail  campground
Belou Pelton Rereg.  D a m
Beiou Pelton  Rereg.  D a m
Below  Pelton Rereg.  D a m
Deschutes mouth
Lake Simtustus
Pe(ton  lsdder
Pe[ton  [adder
P e l t o n  [adder
Pe(ton  ladder
Pelton ladder
Pe[ton  ladder
PeLton ladder
Pelton ladder
Pelton  tackler
Pelton  [adder
P e l t o n  [adder
Beavertail  campground
Below  Pelton  Rereg.  O a m
Beiow  Pelton  Rereg.  D a m
Below  Pelton Rereg. Dam
Maupin  park
Pelton  Ladder
Pelton  ladder
Pelton  ladder
P e l t o n  (adder
Lake Simtustus
Lake Simtustus
Petton  ladder
Lake Simtustus
Pelton ladder
Pelton  Ladder
Pelton  (adder
Pelton ladder
Pelton  ladder
Beavertail  can’pgrowd

. .
RP
RP
RP
RP
AD-LV-RM
AD- LV-RM
LV-RP
LV-RP
LV-RP
-.
LP
RV
AD-LV
LV-RV
LV
LV-RV
AD-LV-RV
RV
LV
LV
LV-RV
AD-RV
AD-RM
RV
LV
LV-RV
AD-RM
RV
LV
LV-RV
RV
. .
RP
RP-RM
RP
LP-LM
RP-RM
RP-RM
LP-LM
LP-RM
RP-RM
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Table 1 (TR). (cent .  )  Hatchery reieases  of suuner  stee[hesd into the Daschutes  River  stisin  by  brood year  and i f  marked,  by  coded wire tag Codsa.

Brad Stock Hatchery Li  fa Ralease Release
Yaar

F i Sh/ Nunber  R e l e a s e CUT/
Stage Date (1) Date (2) lb Relaasad  Location F i n  Clipb

1 9 7 5  Deschutes
1 9 7 5  Deschutes
1975  De$chutes
1 9 7 5  Deschutas
1 9 7 5  Deschutes
1975  Deschutes
1975  Deschutes
1975  Deschutes
1 9 7 5  Deschutas
1975  Deschutes
1975  Daschutes
1 9 7 5  Deschutes
1 9 7 6  Deschutes
1 9 7 6  Deschutes
1 9 7 6  Deschutes
1 9 7 6  Daschutes
1 9 7 6  Deschutes
t976 Deschutes
1 9 7 6  Deschutes
1 9 7 6  Deschutes
1 9 7 6  Deschutes
1 9 7 6  Deschutes
1 9 7 6  Daschutes
1 9 7 6  Deschutas
1976  Deschutes
1 9 7 6  Deschutes
1 9 7 6  Deschutes
1 9 7 6  Deschutes
1 9 7 7  Deschutes
1977 Deschutes
1977 D e s c h u t e s
1977 Daschutas
1 9 7 7  Daschutas
1977 Deschutes
1 9 7 7  Deschutes
1977  Deschutes
1977  Deschutes
1977  D e s c h u t e s
1 9 7 7  Deschutes
1977 Deschutes
1 9 7 7  Deschutes
1977 Daschutes

Round Butte
Round Butte
Round Butta
Round Butte
Round Butte
Romd  B u t t e
Round Butte
Round Butta
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Romci  B u t t e
Rouncl  B u t t e
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butts
Round Butts
Round Butte
Round Butte
Round Butte
Round But ta
Round Butte
Round Butts
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte

molt
Smdt
Smelt
m o l t
Smdt
m o l t
Slldt
m o l t
m o l t
Snwlt
Smelt
Smelt
fing.
fing.
firlg.
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
molt
Smelt
smelt
Smelt
Smelt
Smelt
fing.
fing.
fing.
fing.
Smelt
Smtt
Smoit
Smelt
Smelt
Smelt
Smdt
Smott
Smelt
Smelt

03/02/76
03/02/76
05/05/76
05/06/76
05/05/76
04/30/76
04/30/76
04/30/76
04/30/76
02/09/76
03/04/76
03/04/76
09/09/76
09/08/76
01/17/77
03/07/77
01/17/77
01/17/77
02/15/77
04/07/77
03/01/77
04/1 1/77
03/02/77
03/01/77
02/15/77
03/01/77
02/15/77
03/31/77
12/15/77
12/15/77
12/15/77
08/23/77
04/03/78
04/03/78
04/03/78
04/06/78
04/05/78
04/04/78
05/22/78
05/22/78
05/22/78
05/22/78
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03/04/76
03/04/76

. .
05/06/76
. .
. .
. .

. .

. -

. .

. .

. .

. .

. .

. .

. .

. .
03/02/77
04/1 2177
. .
. .
. .
. .

. .

. .

. .

. .
0 4 / 0 4 / 7 8
. .
04/07/78
04/06/78
04/05/78
. .
.-
. .
. .

:::
4.3
4.4

$:
4.3
4.5
4.7
5.0

2::
96.0
67.0
1 1 . 0

7 . 2
7 . 4
7 . 4
8 . 2

:::
5 . 0
5 . 1
5 . 0
5 . 0
5 . 0
5 . 5

3;::
3 2 . 2
3 2 . 2
9 5 . 0

4 . 2

::;
4 . 1
4 . 2
4 . 4
4 . 5
4 . 5
4 . 5
4 . 5

25,752 Beavertai  1 cmpgrcwul
2 5 , 7 6 9  Beavertai  1 csnpground
2 6 . 4 8 3  Belou Pelton Rerea. O a m
26;972 Belou Pel ton Rere~. D a m

I ton Rereg.  Dam27,000 Bel ou P
100 Pelton
100 Petton
100 Pelton
1 0 0  Pet ton
1 0 0  Pelton
1 0 0  P a t t o n
100

138,650
190,769

1:
90
96

82, 9~
27,440
27,515
27,030

1::
100

1::
11,761

9,:E
318,250
27,195
26,565
27,627
25,542
27,489
28,050
4,122
8,291
6,357
4,261

adder -

adder
adder
adder
adder
adder

Pelton  ladder
Deschutes  mouth
Lake Simtustus
Pelton  ladder
Pel ton ladder
Pelton  ladder
Petton  ladder
Pelton  ladder
Belo~ Pelton  Rereg. Dam
Buck Hoi low Creek
Buck Hot lou Creek
Buck Hol low Creak
Pet ton I adder
Pal ton ladder
Pet ton leddar
Pet ton ladder
Pel ton ladder
Laka Simtustus
Lake Simtustus
Lake Simtustus
Leke Simtustus
Belo~ Pelton Rereg.  D a m
Balou Pelton Rereg.  D a m
Below  Patton  Rereg.  O s m
Buck HoI low Creek
Buck Hoi low Creek
Buck Hot 10M Crack
Lake Simtustus
Lake Simtustus
Laka Simtustus
Laka Simtustus

LP-RM
LP-LM
LV-RN
RV-LM
RV-RN
RV-LH
RP-RM
LV-LH
RV-RH
LP-RM
LP-R14
LP - LM
. .
RP
AO-LV-RV
AD- LV-RV
AD-LV
AO-RV
AO-LV-RV
LV-RP
AD-RV
AD- LV-RV
AO - LV
AO-LV
AD-RV
AO-RV
AO-LV
AO-LV-RV
RV
LP-LM
RP-RM
. .
LV
RV
LV-RV
LP-RM
LP-LM
RP-RM
LV
LV-RV
LP-LM
LP-RN

I
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Table 1  ( lR ) . (cont .  )  Hatchery re leases of  sumner  steelheed  into the Deschutes  River subbasin  by brood year  and i f  marked,  by  coded uire  tag codes.

Brood Stock Hatchery L i f e Release Re(eese Fish / Nunber Release CUT/
Year Stage Date (1) Date (2) lb Released Locat ion F i n  Clipb

1 9 7 7  Deschutes
1 9 7 7  Deschutes
1 9 7 7  Deschutes
1 9 7 7  Deschutes
1 9 7 8  Deschutes
1 9 7 8  Deschutes
1 9 7 8  Deschutes
1 9 7 8  Deschutes
1 9 7 8  Deschutes
1 9 7 8  Deschutes
1 9 7 8  Deschutes
1 9 7 8  Deachutes
1 9 7 8  Deschutes
1 9 7 8  Deschutes
1 9 7 8  Deschutes
1 9 7 9  Deschutes
1 9 7 9  Deachutes
1 9 7 9  Deschutes
1 9 7 9  Deschutes
1 9 7 9  Deschutes
1 9 7 9  Deschutes
1 9 7 9  Deschutes
1 9 7 9  Deschutes
1 9 7 9  Deschutes
1 9 7 9  Deschutes
1 9 7 9  Deschutes
1 9 7 9  Deschutes
1 9 7 9  Deschutes
1 9 8 0  Deschutes
1 9 8 0  Deschutes
1 9 8 0  Deschutes
1 9 8 0  Deschutes
1 9 8 0  Deschutes
1 9 8 0  Deschutes
1 9 8 0  Deschutes
1 9 8 0  Deachutes
1 9 8 0  Deschutes
1 9 8 0  Deschutes
1 9 8 0  Deschutes
1 9 8 0  Deschutes
1 9 8 0  Deschutes
1 9 8 0  Deschutes

Romd Butte
Round Butte
Round Butte
Romd Butte
Round Butte
Round Butte
Round Butte
Round Butte
Romd Butte
Warm Springs NFH
Warm Springs NFH
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Warm Springs NFH
Uarm Spr ings NFH
Uarm Spr ings NFH
Warm Springs NFH
Warm Springs NFH
Round Butte
Round Butte

Smo(t
SJmtt
m o l t
Smo(t
fing.
fing.
fing.
fing.
fing.
f i n g .
fing.
molt
molt
Smo{t
molt
fing.
fing.
fing.
f i n g .
fing.
fing.
fing.
fing.
molt
Smelt
molt
molt
molt
fing.
f i n g .
f i n g .
fing.
fing.
fing.
fing.
f i n g .
fing.
fing.
f i n g .
fing.
molt
molt

05/03/78
05/03/78
05/03/78
05/03/78
03114/79
03f 14/79
03/14/79
09/ 12/78
10/05/78
05/11/79
05/10/79
0s/01/79
05/01/79
04/08/79
04/06/79
12/21/79
12/21/79
12/21/79
12/21/79
12/21/79
12/21/79
08/08/79
08/15/79
04/29780
04/30/80
04/29/80
04/ 16/80
04/ 17/80
04/10/81
12/ 17/80
12/17180
12/17/80
12/17/80
12/17/80
12/ 17/80
04/02/81
04/01/81
04/02/81
04/22/81
04/01/81
04/20/81
04/20/81

. .

. .

. .
--
-.
.-
-.
. .
. .
. .
-.
. .
. .
04/09/79
04/08/79
. .
.-
--
-.
. .
-.
.-
--
04/30/80
-.
--
--
. .
.-
--
--
--
.-
--
--
.-
. .
. .
. .
--
04/29/81
04/29181

5.6
5.6
5.6

2?:
20.3
20.3
88.0
90.0
35.0
15.0
3.8

::$

2::;
26.0
27.9
29.0
30.8
32.0
78.0

117.0
4.0
4.2
4.2
4.4

1;::
28.8
28.8
33.6
36.2
38.5
40.0
54.4
54.4
54.4
13.0
54.4
3.9
3.9

1,002
2,016
1,546
1,036
3,508
7,421
6,380

26,400
4,320
75,000
89,380
27,207
21,334
27,572
49,105
4,550
4,472
6,277
8,148
8,316
5,120

248,508
135,135
28,744
28,056
24,759
28,837
25,001
40,790
3,542
3,916
3,394
6,118
5,929
4,960
15,000
20,000
28,000
4,486

35,000
26,813
27,516

Lake Simtustua
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Uarm Spr R.
Be(ow  Pelton Rereg.  D a m
Below  Pelton Rereg.  D a m
P i n e  t r e e
P i n e  t r e e
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Belou Pelton Rereg.  D a m
Belou Petton  Rereg.  D a m
Belou Pelton Rerag.  D a m
P i n e  t r e e
P i n e  t r e e
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Lake Simtustus
Badger Creek
Beaver Creek
F4itl  Creek
Warm Spr R.
Warm Spr R.
BeLou Pe(ton  Rereg.  D a m
B e l o w  Pelton Rereg.  Dmn

LV
LV-RV
LP-LM
LP-RM
LV-LM
RV-LM
RV-RM
-.
.-
. .
. .
LV-RM
RV-RM
LV-RV-LM
RV- LM
LP-LM
RP-LM
RP
LP-RM
RP-RM
LP
. .
. .
LP-LM
LP
LP-RM
RP-LM
RP-RM
- -
LV
LV-RP
LV-RV
RV-LP
LV-RV-RM
RV
- -
- -
. .
-.
. .
LV
LV-RV
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Tabla  1  (TR). (cent .  )  Hatchery relaases of smnsr steelhesd  into the Deschutes  River subbasin  by brad year and i f marked, by ceded ui re t a g  C o d e s .

Brood Stock Hatchery L i f e Re(ease Release F i s h / Nud)ar Release CUT/
Year Stage Date (1) Date (2) lb Released Locat ion Fin  Clipb

1980 Deschutes
1 9 8 0  Deschutes
1 9 8 0  De$chutes
1 9 8 0  Deschutes
1 9 8 1  Deschutes
1 9 8 1  Deschutes
1 9 8 1  Deschutes
1 9 8 1  Deschutes
1 9 8 1  Deschutes
1 9 8 1  Deschutas
1 9 8 1  Deschutes
1 9 8 1  Deschutes
1981  Deschutes
1 9 8 1  Deschutes
1 9 8 2  Deschutes
1 9 8 2  Deschutes
1 9 8 2  Deschutes
1 9 8 2  Deschutes
1982  Deschutes
1982 Deschutes
1 9 8 2  Deschutes
1982 Deschutes
1982 Deschutes
1982 Deschutes
1 9 8 2  Deschutes
1 9 8 2  Deschutes
1 9 8 2  Deschutes
1 9 8 2  Deschutes
1 9 8 2  Deschutes
1982 Oeschutes
1 9 8 3  Deschutes
1983 Deschutes
1 9 8 3  Deschutes
1983 Deschutes
1983 Deschutes
1 9 8 3  Deschutes
1 9 8 3  Deschutes
1983 O e s c h u t e s
1 9 8 3  Deschutes
1 9 8 3  Deschutes
1 9 8 3  Deschutes
1983 Deschutes

Raund B u t t e
Round Butte
Romd  B u t t e
Round Butte
Usrm Springs NFH
Round Butte
Round Butte
Rotmd Butte
Round Butte
Rcmd Butte
Round Butte
Round Butte
Round Butte
Round Butte
IJarm  Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butta
Round Butte
Romd  Butte
Round Butte
Warm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Uarm Springs NFH
Harm Springs NFH
Round Butte
Rowd  Butte
Romci  B u t t e
Round Butte
Raund Butte
Round Butte
Round Butte

m o l t
Smelt
amolt
Smelt
fry
fing.
fing.
Smelt
Smelt
Smelt
Smelt
Smelt
Smlt
Smelt
f r y
f r y
f r y
f r y
f r y
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smo(t
Smelt
SIldt
Smelt
f r y
f r y
f r y
f r y
f r y
fing.
fing.
fing.
Smelt
Smelt
Smelt
Smelt

04120/81
04/20/81
04/20/81
04/20/81
06/24/81
12/18/81
12/17/81
04/15/82
04/15/82
04/21/82
04/17/82
04/16/82
04/19/82
04120/82
06/30/82
06/29/82
06/29/82
06/29/82
06/29/82
04/20/83
04/20/83
04120/83
05/25/83
05/24/83
05/24/83
06/01/83
05/10/83
05/1 of 83
05/1 7/83
05/1 7/83
06/09/83
06/07/83
06/07/83
06/07/83
06107/83
12/28/83
10/14/83
10/20/83
04/23/84
04/19/84
04/16/84
04/18/84

04/29/81
04/29/81
04/29/81
04/29/81
. .
. .
. .
. .
. .
. .
0 4 / 1 8 / 8 2
. .
-.
. .
. .
. .
.-
. .
. .
. .
04/21/83
-.
. .
05/25/83
. .
06/14/83
. .
-.
. .
. .
-.
. .
. .
. .
.-
. .
10/ 19/83
10/24/83
. .
04/23/84
. .
. .

4.3
4.5
3.9

78; :;
31.7
41.3
3.8
4.8
6.6
4.0
4.9
4.1

75:::
981.0
981.0
981.0
981.0

5.0
5.4
5.5
7.9

::;
6.0
6.2
6.2
6.8

41:::
44P .0
440.0
440.0
440.0
23.5
23.0
28.6
3.8
4.2
4.3
4.4

25,263
25,403
25,897
25,615
27,332
9,007
10,420
26,885
27,144
24,994
27,292
26,975
27,553
26,312
79,748
35,000
16,668
15,000
3,000

23,450
57,888
27,144
16,037
13,067
20,623
8,178

353
353

1,006
1,006

31,718
54,400
5,000
5,000
5,000

14,335
54,625
95,381
20,178
17,304
11,412
5,720

Below  Pelton Rerag.  DaII
Below  Pelton Rereg.  D a m
Macscayon

Shitike  Creek
Lake Simtustus
Lske Simtustus
Below  Petton  Rereg.  D a m
Beloti Pelton  Rereg.  D a m
Lake Simtustus
Maupin  park
Maupin  park
P i n s  t r e e
P i n e  t r a e
Shit i ke Creek
Badger Creek
Baavar Creek
Mi 1 i Creek
Wilson Creek
Be Low Petton  Rereg.  D a m
Belw Pel ton Rereg.  Oam
Baiow  Pet ton Rareg.  Dam
Maupin  park
Maupin  park
Maupin  park
Uhita R.
Uhite R.
Uhite R.
Uhite R.
Uhite  R.
Shitike  Creek
Badger Creek
Beaver Creek
Suanp  Creek
Ui  Lson Creek
Lake Simtustus
P i n e  t r e e
P i n e  t r e e
Below  Pelton  Rereg.  D a m
BeLow  Pelton Rerag.  Oam
B e l o w  Pelton  Rereg.  Oam
Belou Pelton Rerag.  Dam

LV-RV-RM
RV
LV-RP
RV-LP
. .
RV-RM
RV-LH
RV-RM
RV-LM
-.
RV-RM
RV-LM
RV-RM
RV-L14
. .
. .
. -
. .
. .
LP
RP
LP
LP
RP
LP
LP
RP

k;
LP
. .
-.
. .
-.
.-
AO-RV
AD-RM
AD-RH
AD-RV
AO-RV
AD-RV
AO-RV
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Table 1  (TR). ( c e n t .  )  H a t c h e r y  re(eases  of sunner  steel head  into the Deschutes  River  subbasin  by brocd year  and i f  marked,  by coded ui re tag ccdea.

Brood Stock Hatchery L i f e ReLease Release F i s h / Nunber Re 1 ease CUT/
Year Stage Date (1) Date (2) lb Released Locat ion Fin  clipb

1 9 8 3  Deschutaa
1 9 8 3  Deschutaa
1 9 8 3  Deschutes
1 9 8 3  Deschutes
1 9 8 3  Deschutes
1 9 8 3  Deschutes
1 9 8 3  Deschutes
1 9 8 3  Deschutes
1 9 8 3  Deschutes
1 9 8 3  Deschutes
1 9 8 4  Deschutes
1 9 8 4  Deschutes
1 9 8 4  Deschutes
1 9 8 4  Oeschutes
1 9 8 4  Deschutes
1 9 8 4  Deschutes
1 9 8 4  Deschutes
1 9 8 4  Deschutes
1984 Deschutes
1 9 8 4  Deschutes
1 9 8 4  Deschutes
1 9 8 4  Deschutes
1 9 8 4  Deschutes
1 9 8 4  Deschutes
1 9 8 4  Deschutes
1 9 8 4  Deschutes
1 9 8 4  Deschutea
1 9 8 4  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes
1 9 8 5  Deschutes

Rand Butte
Round Butte
Romd Butte
Romd Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Ua@Sprj~  NFH

Round Butte
Round Butte
Round Butte
Round Butte
Round 8utte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round But te
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round But te
. .
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Roynd Butte
Roisd Butte
Round Butte
Round Butte
Round Butte
Round Butte

Smott
molt
molt
molt
Smelt
molt
molt
molt
molt
molt
f r y
fing.
fing.
fing.
fing.
molt
Smlt
molt
molt
molt
molt
Smelt
molt
molt
molt
molt
‘molt
molt
fing.
f i n g .
f r y
Smo[t
molt
Smo(t
molt
Smo(t
molt
molt
molt
molt
smo[t
Smelt
molt

04/24/84
04/ 18/84
04/1 7/84
04/ 1 7/84
04/24/84
04/19/84
04/17/84
04/ 18/84
04/26/84
04/20/84
07/03/84
09/1 7/84
12/10/84
09/19/84
09/ 18/84
05/01/85
05/01/85
04/22/85
04/22/85
04/24/85
04/25/85
04/23/85
04126185
04/22/85
04/23/85
04/30/85
04/23/85
04/22/85
12/26/85
12/26/85
06/14/85
04/14/86
04114/86
04/14/86
04/07/86
04/08/86
04/08/86
04/09/86
04/ 1 0/86
04 f07/Ek5
04/08/86
04/08186
04/1 1/86

04126/84
04/19/84

&18/84
04/25/84
04123/84
--
. .
. .
05/01/84
. .
. .
. .
. .
09/20/84
. .
05/02/85
05101185
--
. .
04/30/85
04/26/85
--
. .
. .
--
04/30/85
04/29/85
. .
. .
. .
. .
. .
-.
. .
04/09/86
. .
. .
. .
.-
04/w/86
. .
. .

3.8
4.2
4.3
4.4
3.8
4.2
4.3
4.4
4.0
4.2

993.0
51.2
24.5
51.2
51.2
3.6
3.8
4.0
4.2
3.9
4.0
4.1
4.3
3.8
3.9
4.0
4.1

2::;
28.0

. .
4.1
4.2
4.6
4.4
4.5
4.6
5.3

:::
4.5
4.6
4.8

21,622
16,506
6,343
11,880
1 5 , 4 4 7
2 2 , 1 3 4
1 1 , 0 5 6

5 , 8 2 1
1 , 2 0 8
4 , 1 3 4

8 0 , 4 8 1
3 7 , 4 7 8
2 4 , 2 5 5
3 7 , 4 7 8
7 5 , 0 5 9

4 , 7 6 6
2 9 , 8 8 7
2 1 , 1 4 8
1 0 , 7 1 0

8 , 9 7 0
1 4 , 9 4 4
1 5 , 5 8 0
1 5 , 3 9 0
4 , 7 6 5
4 , 7 4 2
4 , 7 5 6

2 4 , 5 3 5
1 5 , 8 1 3
4 , 6 2 5

1 2 , 4 8 8
2 , 7 1 5

18,171
1 0 , 8 2 3
2 4 , 9 5 5
1 0 , 7 8 9
1 0 , 4 2 7

5 , 3 8 2
5 , 9 6 3

3 1 , 1 8 5
1 0 , 8 7 3
1 1 , 7 5 0

5 , 3 6 8
2 2 , 6 2 3

Hai.pin  park
Maupin  park
Haupin  park
lla~in  park
P i n e  t r e e
P i n e  t r e e
P i n e  t r e e
P i n e  t r e e
Uhite R.
Uhite R.
Shit ike Creek
Beavertaf  1 campground
Lake Simtustus
Macks  Canyon
P i n e  t r e e
Belou Pelton  Rereg.  D a m
Below Pel ton Rereg.  Dam
Belti  Pelton  Rereg.  D a m
Below  Pelton  Rereg. Dam
Maupin  park
Maupin  park
Maupin  park
Maupin  park
P i n e  t r e e
P i n e  t r e e
P i n e  t r e e
P i n e  t r e e
P i n e  t r e e
Lake Simtustua
Lake Simtustus
Ui [son Cr ,  Trout  Cr
Below  Pelton Rereg.  D a m
Be(ou  Pel ton Rereg.  Dam
Be[ow  Pet ton Rereg.  Dam
Maupin  park
Haupi  n park
Ma~in  park
Maupin  park
Maupin  park
P i n e  t r e e
P i n e  t r e e
P i n e  t r e e
P i n e  t r e e

AD-RV
AD-RV
AD-RV
AD-RV
AD-RV
AD-RV
AD-RV
AD-RV
AD-RV
AD-RV
. .
AD-LM
AD-LM
AD-LM
AD-LM
AD-RP
AD-RP
AD-RP
AD-RP
AD-RP
AD-RP
AD-RP
AD-RP
AD-RP
AD-RP
AD-RP
AD-RP
AD-RP
AD-LP-RM
AD-LP-LM
. .
AD-LP-RM
AD-LP-RM
AD-LP-RM
AD-LP-LM
AD-LP-LM
AD-LP-LM
AD-LP-LM
AD-LP-LM
AD-LP-LM
AD-LP-LH
AD-LP-LM
AD-LP-LH
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Table 1 (TR). (cent .  )  Hatchery re leases of  sumnar  stedhead into the Deschutes  River aubbaain  by brood year  and i f  marked,  by  coded ui re tag Codae.

Brood Stock Hatchery L i f a Release Release ~~h/  Nmber
Year

Re(ease cuT/
S t a g e  D a t e  ( 1 )  D a t a  ( 2 ) Released Locat ion F i n  Clipb

1985
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988
1988
1988
1988
1989
1989
1989
1989

Deschutes
Deschutes
De$chutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Daschutes
Qeschutas
Deschutes
Daschutas
Daschutes
Deschut es
Deschutes
Deschutes
Deschutes
Daschutas
Deschutas
Deschutes
Deschutes
Deschut  es
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes
Deschutas
Deschutes
Deschutes
Deschutes
Deschutes
Deschutes

Round 8utte
. .
Roqnd Butte
Roux! Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
. .
Round Butte
Round Butte
Round Butte
Round 8utte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
Round Butte
—

m o l t
f r y
fing.
fing.
fing.
f i n s .
Smo[t
smdt
sdt
Smelt
Smelt
Smelt
Smelt
f r y
Smelt
Smott
Smelt
Smelt
Smdt
Smott
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
smtdt
Smelt
Smelt
Smelt
Smelt
Smelt
Slmlt
Smelt

o
0
1
1
1

:
0
a
o
G
a
a
a
a
a
o

:
a
a
o
a
a
a
o
a
o

!

;
a
a
o
a
a
a

I/D
i/O
!/2
!/2
!/2
!/2
1/2
1/2
}/1
1/1
}/2
1/1
}/1
i / 2
}/2
}/2
1/2
1/1
1/2
/2
1/2
1/1
1/1
}/2
}/2
}/1
1/1
1/1
}/1
)/1
1/1
Ill
1/1
}/1
1/1
1/1
1/1
1/1

/86
!/86
!/86
!187
!/87
/87
/87
1/87
/87
I/87
I/87
/88
1/88
‘/88
1/88
I/m
Iym
/88
1/88
~/88
/88
:/88
!/89
I/89
/89
I/89
/89
/89
/89
/89
I/89
‘/90
!/90
i/90
‘/90

. .
-.
. .
. .
. .
. .
.-
. .
.-
04/15/87
04/21/87
04/16/87
04/1 7/87
. .
. .
-.
. .
. .
. .
. .
.-
--
. .
. .
. .
. .
. .
. .
.-
. .
. .
. .
.-
. .
. .
. .
. .
. .

5 . 3
. .

1 2 . 0
2 4 . 9
2 7 . 2
3 7 . 2

:::
4 . 5
4 . 5
4 . 7
4 . 8
5 . 1
. .
4.0

::;

::;
4.1
4.1

:::
4.4
4.4
4.2
4.2
4.2
4.2
5.4

:::
4.1
4.2
4.0
4.3
4.4
4.5

6,185
5,572

600
6,051
5,277
12,164
25,062
25,369
2,245

24,921
25,245
30,169
26,470
13,000
17,492
7,124

28,786
16,775
10,844
5,560

21,408
21,326
5,348
6,300

21,556
18,512
78909

28,510
28,987
7,980

14,201
10,452
16,872
24,704
24,321
30,224
26,051
28,087

P i n e  t r e e
Uilson  Cr ,  Trout  Cr
Lake Simtuatus
Leke Simtustus
Lake Simtustus
Lake Simtustus
Belti Pelton  Rereg.  D a m
Beloii Pelton  Rerag.  D a m
Haupi  n
Maupin  park
)laupin  park
Maupin  park
Haupin  park
Wilson  Cr ,  Trout  Cr
Be Lou Pet ton Rereg.  Dam
Beloti  Pe[ton  Rereg.  D a m
Beiou  Pelton  Rereg.  D a m
Maupin  Park
Flaupin  Park
Maupin  Park
Maupin  Park
Maupin  Park
Msupin  Park
Maupin  Park
Maupin  Park
Below  Pel ton Rereg.  Dam
Belou  Pelton  Rereg.  D a m
Belo~ Pel ton Rereg.  Dam
Belcw  Pelton  Rereg. Dam
Betw Pel ton Rereg.  Dam
Belcw  Pelton  Rereg.  Dan
Haupin  Park
Maupin  Park
Maupin  Park
BeLou Pelton  Rereg.  D a m
Below  Pelton  Rereg.  D a m
Belo~ Petton  Rereg.  D a m
BeLow  Petton  Rereg.  D a m

AO-LP-LM
-.
AD-1P
AD-1P
AD-RP
AO-RP
AO-LP
AO-LP
AO-RP
AO-RP
AO-RP
AD-RP
AO-RP
. .
AO-RV-RH
AO-RV-RM
AO-RV-RH
AD-RV-LU
AO-RV-LM
AO-RV-LH
AO-RV-LM
AD-RV-LM
AO-RV-LH
AO-RV-LM
AD-RV-LM
AO-LP-LM
AO-LP-LM
AO-LP-LM
AD-RP-RM
AO-LP-LM
AO-RP-RM
AD-RP-LM
AO-RP-LM
AO-RP-LM
AD - RM
AD-RM
AD-RM
AD-RN
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Tab(e 1  (TR). ( c e n t .  )  Hetchery  reieases  o f  s-r steelhe~  i n t o  t h e  Deschutes  R i v e r  su~sin  b bro~ Y e a r  and  if ~rked~ by c~ed uire  ta9 c~ea”

Brood Stock Hatchery L i f e Release Release F i s h / Ntmbar Release CUT/
Year Stage Date (1) Date (2) (b Released Locat ion Fin  Clipb

1 9 8 9  Deschutes Romd  B u t t e smtt 0 4 / 1 6 / 9 0  - - 4 . 7 24,365 Below Pelton Rereg.  D a m AO-LM
1 9 8 9  Deschutes Romd  B u t t e smo[t 0 4 / 1 6 / 9 0  - - 4 . 8 2 8 , 5 6 0  Below  Pe(ton  Rerag.  D a m AO-LM

Est imates through the 1989 brood are  f rom Olsen et al. ( U n d a t e d ) .
D = Dorsal, AO = Adipose,  AN =  Anal ,  LV =  Lef t  ventra l ,  RV =  Right  ventra l ,  LP =  Lef t  pectOral,  RP = Right PeCtOral,  LM = Left Insxi  liarY,
RM = Right  maxil[ary.
Release dates unknoun. Standardized to  the f i rs t  and [ast days of  the months released.
Re(ease  dates unknoun  (only  the month of  re lease known). Standardized to  the middle  of the month for the month of release.
Release dates unknown (only the year of release known). Standardized to the f i rst  and last  day of  the year .

,.
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Table 2 (RS). Total sport catches of Hatchery Deschutes stock summer
steelhead returning to the Deschutes River subbasin by brood year * .a b

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

1,337
2,170

324
.-

719
--

1,029
715
124

1,068
-- - -

996
810
--

342
--
- -

936
575
997
134
--

- -
170

- -
172

- -
683

- -
247
--

- -
- -
- -
- -
- -
- -
- -
-.
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
.-
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

2,333
2,980

--
--
--
--
--

1,604
1,712

258
--
--
--
--
--
--
--

2,333
2,980

--
--
--
--
--

1,604
1,712

258
--
--
--
--
--
--
--

a Brood year reconstruction is based on the assumption that hatchery fish
migrate as age 1+ smelts and that they return primarily as 1 and 2 salt
adult fish.

b Estimates for the 1971-75, 1977-81, and 1984-87 brood years are from Olsen
et al. (Undated).



Table 3 (RT). Tribal harvest of Hatchery Deschutes  stock summer steelhead
returning to the Deschutes River subbasin by brood year .a,b

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1970 --
1971 498
1972 1,085
1973 115
1974 89
1975 671
1976 133
1977 388
1978 388
1979 219
1980 51
1981 777
1982 496
1983 745
1984 565
1985 121
1986 179
1987 90

445
686
440
132
380
311
122
767
394
482
103

1,174
549
854
861
418
238
--

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
.-
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
1,184
1,525

247
469
982
255

1,155
782
701
154

1,951
1,045
1,599
1,426

539
417
--

- -
1,184
1,525

247
469
982
255

1,155
782
701
154

1,951
1,045
1,599
1,426

539
417
--

a Brood year reconstruction is based on the assumption that hatchery fish
migrate as age 1+ smelts and that they return primarily as 1 and 2 salt
adult fish.

b Estimates for the 1970-87 brood years are from Olsen et al. (Undated).



Table 4 (RB) . Total returns of Hatchery Deschutes  stock summer steelhead to
the Deschutes River subbasina’b,  by brood year.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1978 3,972 3,107 -- -- -- 7,079 7,079
1979 2,596 4,268 -- -- -- 6,864 6,864
1980 586 888 -- -- -- 1,474 1,474

a

b

Brood year reconstruction is based on the assumption that hatchery fish
migrate as age 1+
adult fish.
Estimates for the
(Undated).

smelts and that they return primarily as 1 and 2 salt

1978-80 brood years are modified from Olsen et al.



Table 5 (RH-1) . Total escapement of Hatchery Deschutes  stock summer steelhead
to the Warm Springs National Fish Hatchery by brood yeara’b’c.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

2
18
17
53
11
36
7
9

26
1
8
5

4
19
69
71
4

15
6

34
3

20
5

- -

- -
- -
- -
- -
.-
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

6
37
86

124
15
51
13
43
29
21
13
- -

6
37
86

124
15
51
13
43
29
21
13
--

a
b

c

Estimates were derived based on age composition at Sherars Falls.
Brood year reconstruction is based on the assumption that hatchery fish
migrate as age 1+ smelts and that they return primarily as 1 and 2 salt
adult fish.
Estimates for the 1976-87 brood years are modified from Olsen et al.
(Undated).



Table 6 (RH-2 ). Total escapement of Hatchery Deschutes stock summer steelhead
to Pelton trap by brood yeara~b.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1969 2,225
1970 1,132
1971 3,501
1972 3,859
1973 348
1974 365
1975 1,322
1976 536
1977 2,195
1978 919
1979 782
1980 229
1981 2,177
1982 1,532
1983 1,701
1984 1,227
1985 378
1986 306
1987 447

1,257 -- -- --
1,740 -- -- --
2,369 -- -- --
1,353 -- -- --
718 -- -- --
798 -- -- --

1,196 -- -- --
417 -- -- --

1,276 -- -- --
978 -- -- --

1,318 -- -- --
262 -- -- --

1,746 -- -- --
1,452 -- -- --
1,413 -- -- --
1,106 -- -- --
938 -- -- --
382 -- -- --
-- -- -- A --

3,482
2,872
5,870
5,212
1,066
1,163
2,518

953
3,471
1,897
2,100

491
3,923
2,984
3,114
2,333
1,316

688
--

3,482
2,872
5,870
5,212
1,066
1,163
2,518

953
3,471
1,897
2,100

491
3,923
2,984
3,114
2,333
1,316

688
--

a Brood year reconstruction is based on the assumption that hatchery fish
migrate as age 1+ smelts and that they return primarily as 1 and 2 salt
adult fish.

b Estimates for the 1969-87 brood years are from Olsen et al. (Undated).



Table 7 (AL) . Mean fork length by brood year and age class (freshwater.ocean)
for Hatchery Deschutes stock summer steelhead returning to Pelton Trap in
the Deschutes River subbasina~b.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

St.

St.

St.

St.

St.

St.

St.

St .

St.

St .

1974
N

dev.

1975
N

dev.

1976
N

dev.

1977
N

dev.

1978
N

dev.

1979
N

dev.

1980
N

dev.

1981
N

dev.

1982
N

dev.

1983
N

dev.

- -
- -
- -

60
--
--

58

- -

60
--
--

58
--
--

58
--
--

60
--
--

60
--
--

59
--
--

59
--
--

68
.-
--

70
--
--

69
--
--

67
--
--

68

- -

67
--
--

67
--
--

69
--
--

69
--
--

70
--
--

- -
- -
.-

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
-.
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -

- -
- -
- -
,
- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
.-
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -

- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -
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Table 7 (AL) . (cont.) Mean fork length by brood year and age class
(freshwater.ocean) for Hatchery Deschutes stock summer sg~lhead
returning to Pelton Trap in the Deschutes River subbasin .

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1984
N

st. dev.

1985
N

st. dev.

1986
N

st. dev.

1987
N

st. dev.

59
.-
- -

58
- -
- -

60
- -
- -

59
- -
- -

67
--
--

- -
- -
- -

- -
- -
- -

69
- -
- -

67
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
.-
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

a

b

Brood year reconstruction is based on the
migrate as smelts in the year of release.
Estimates for the 1974-87 brood years are

assumption

from Olsen

that hatchery fish

et al. (Undated).
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Table 8 (AC-l). Age composition (freshwater.ocean)  by brood year for Hatchery Deschutes st
steelhead returning to Pelton Trap in the Deschutes  River subbasina.

Age Composition (%)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986

5,212
1,066
1,163
2,518

953
3,471
1,897
2,100

491
3,923
2,984
3,114
2,333
1,316

688

74.0
32.7
31.4
52.5
56.2
63.2
48.4
37.2
46.6
55.5
51.3
54.6
52.6
28.7
44.5

26.0
67.3
68.6
47.5
43.8
36.8
51.6
62.8
53.4
44.5
48.7
45.4
47.4
71.3
55.5

- -
.-
- -
- -
- -
- -
- -
.-
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
.-
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -

a Estimates for the 1972-86 brood years are modified from Olsen et al. (Undated).



Table 9 (AC-2). Age composition (freshwater.ocean)  by brood year for Hatchery
steelhead returning to Sherars Falls in the Deschutes  River subbasina.

Age Composition (%)

Deschutes stock summer

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1975 -- 64.5 35.5 -- -- -- -- -- -- --
1976 -- 51.7 48.3 -- -- -- -- -- -- ‘-

1977 -- 60.3 39.7 -- -- -- -- -- -- --
1978 -- 54.4 45.6 -- -- -- ‘- ‘ - ‘ - ‘ -

1979 -- 37.3 62.7 -- -- -- -- ‘ - ‘ - ‘ -

1980 -- 38.7 61.3 -- -- -- -- -- ‘ - ‘ -

1981 -- 56.3 43.7 -- -- -- -- -- -- --
1982 -- 45.6 54.4 -- -- -- -- -- -- --
1983 -- 46.0 54.0 -- -- -- -- -- -- --
1984 -- 37.5 62.5 -- -- -- -- ‘ - ‘ - ‘ -

1985 -- 49.6 50.4 -- -- -- -- -- -- --
1986 -- 43.4 56.6 -- -- -- ‘- ‘ - ‘ - ‘ -

a Estimates for the 1975-86 broods are modified from Olsen et al. (Undated).
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Table 10 (AC-a). Age composition (freshwater.ocean)  by run year for Hatchery Deschutes stock summer
eteelhead returning to Pelton Trap in the Deschutes River subbasina.

Age Composition (%)

Run
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1975-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90

- - 20
-- 34
-- 62
-- 31
-- 84
-- 42
-- 44
.- 15
-- 89
-- 47
-- 54
-- 46
-- 25
-- 25
-- 54

80
66
38
69
16
58
56
85
11
53
46
54
75
75
46

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
-.
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
.-
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1975-76 through 1989-90 run years are modified from Olsen et al. (Undated).
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Table 11 (AC-b). Age composition (freshwater.ocean)  by run year for Hatchery Deschutes stock summer
steelhead returning to Sherara Falls in the Deschutes River aubbarbina.

Age Composition (%)

Run
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90

- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -

66
31
83
46
44
13
91
33
59
43
28
30
47

34
69
17
54
56
87
9

67
41
57
72
70
53

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
.-
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
.-
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1977-78 through 1989-90 run years are modified from Olsen et al. (Undated).
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Table 12 (AS). Percent females by brood year and age class (freshwater.ocean)  for Hatchery Deschutes stock
summer steelhead returning to Pelton Trap in the Deschutes River subbasina~b.

Females (%)

Brood
Year N I.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

.-
- -
- -
.-
- -
- -
- -
-.
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
42
47
54
38
47
52
38
47
48
33
34
42
35
41
35
31
33
37

76
79
79
82
70
72
78
72
72
71
68
68
57
71
69
69
66
63
--

- -
- -
- -
-.
- -
- -
- -
- -
- -
- -
- -
.-
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-.
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Brood year reconstruction is based on the assumption that hatchery fish migrate as smelts in the year of
release.

b Estimates for the 1969-87 broods are modified from Olsen et al. (Undated).
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Table 13 (AP-a). Mean fecundity by run year for summer steelhead collected at
Pelton Trap in the Deschutes  River subbasina.

Run Mean
Year N Fecundity st. dev.

1973-74
1974-75
1975-76
1976-77
1977-78
1978-79
1979-80
1980-81
1981-82
1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90

252
248
495
308
199
189
178
165
162
144
150
275
233
297
144
193
167

3,530
4,024
3,827
4,851
4,355
4,297
5,148
4,798
4,550
5,488
5,511
4,177
5,502
5,052
5,147
5,398
5,407

- -
.-
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-.
- -
- -

a Estimates for the 1973-74 through 1989-90 run years are from Olsen et al.
(Undated).
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Table 14 (TD). Parasites and diseases of summer steelhead at hatcheries located in the Deschutes River
subbasina.

D i s e a s e  t y p e Hatchery Specific Pathogen

Parasite
Parasite
Parasite
Parasite
Parasite
Parasite
Parasite
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Virus
Fungi

Round Butte
Round Butte
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Round Butte
Round Butte
Round Butte
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Round Butte
Oak Springs

Ceratomyxa  s h a s t a
Myxidium minteri
Costia (Ichthyobodo  sp.)
Gyrodactylus
Epistylis  s p .
Scyphidia
Tetrahymena
Renibacterium salmoninarum  (Bacterial kidney disease)
Aeromonas  salmonicida  (Furunculosis)
Cytophaga  psychrophila  (Cold water disease)
Cytophaga  psychrophila  (Cold water disease)
Renibacterium  salmoninarum  (Bacterial kidney disease)
Yers in ia  ruckeri (Enteric redmouth)
Aeromonas spp.
Pseudomonas spp.
Infectious Hematopoietic Necrosis (IHN)
External fungi

a Data for Round Butte Hatchery are from Olsen et al. (Undated) and for Oak Springs Hatchery from Oregon
Department of Fish and Wildlife (unpublished data).
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DESCHUTES RIVER SUBBASIN

Hatchery Produced Winter Steelhead

ORIGIN

The only recorded release of “uvenile hatchery fish into the subbasin is the 1960 brood
dreleases of the Big Creek an Willamette stocks (Table 1). There is currently no hatchery

supplementation program in the Deschutes  River subbasin.

DISTRIBUTION

Subbasin

Winter steelhead  were released into the Metolius  River and the mainstem of the DesChutes
River above Pelton Dam (Table 1).

PRODUCTION

Releases

Egg

There are no records of releases in the subbasin.

Fry

There are no records of releases in the subbasin.

Fingerling

Hatchery facilities in which fingerlings were reared or acclimated prior to release in the
subbasin  include Bi Creek and Marion Forks hatcheries (Table 1). One release of 35,981

ffingerlings was ma e in 1960 (Table 1). Size at release ranged from 18.0 to 11.0 fish per
pound (Table 1).

Smelt

There are no records of releases in the subbasin.

Adult

There are no records of releases in the subbasin.

DISEASES

For information on parasites and disease agents  of subbasin hatchery production that is held
or reared at hatche facilities located outside of the subbasin see LOWER COLUMBIA
RIVER SUBBASI~ Hatchery Produced Winter Steelhead, DISEASES and see SANTIAM
RIVER SUBBASIN, Hatchery Produced Winter Steelhead, DISEASES.

I
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Table  1  (TR). Hatchary  releases of uinter  steel heed  into the Deschutes  River stisin by brood year  and i f  marked,  by  coded wire tag Codes.

Brood  Stock Hatchery L i f a R e l e a s e  R e l e a s e F i s h / Ntir Re ( eese CUT/
Year Stage Date (1) Date (2) lb Released Locat ion F i n  C l i pb

1 9 5 8  Ui [ lsmette Marion Forks fing. 0 4 / 2 9 / 6 0  - - 1 8 . 0 1 6 , 9 7 6  Deschutes a b o v e  P e l t o n  D a m  A D
1 9 5 9  B i g  C r . Big Creek fing. 0 3 / 3 1 / 6 0  - - 1 1 . 0 1 9 , 0 0 5  Netolius  R i v e r AN

~ Est i metes are f ran Olsen et al. ( U n d a t e d ) .
AD = Adipose, AN = Anal fin.
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JOHN DAY RIVER SUBBASIN

Naturally Produced Spring Chinook Salmon

GEOGRAPHIC LOCATION

The John Day River drains 8,100 square miles in east central Oregon and is the third largest
drainage area in the state. From its source in the Strawberry Mountains at an elevation near
5,906 ft, the mainstem  John Day River flows 284 mi to its mouth at RM 218 on the
Columbia River. The John Day River is located above Bonneville, The Dalles, and John
Day dams.

ORIGIN

The John Day stock of spring chinook is indigenous to the John Day River subbasin and is
the largest remaining native wild spring chinook stock in eastern Oregon. Subbasin
production is entirely from the native stock.

DISTRIBUTION

Subbasin

Spring chinook are found in the mainstem John Day, the North and Middle forks, and in
their tributaries (Lindsay et al. 1986; Figure 1). Spring chinook currently spawn in a total of
244 km (152 miles) of the John Day system. Spawning areas are located in the upper
main stem between Hall Hill (RK 418) and Roberts Creek (RK 443), in the Middle Fork
between Armstrong Creek (RK 68) and Summit Creek (RK 116), in the North Fork between
Cabin Creek (RK 29) and Baldy Creek (RK 171), and in 29 km of the Granite Creek system,
which includes Bull Run and Clear creeks (personal communication with Errol Claire,
District Fish Biologist, Oregon Department of Fish and Wildlife, John Day, Oregon, on
10/ 15/92). Camas and Desolation creeks sustain remnant spring chinook spawning
populations and depending on water conditions spring chinook sporadically spawn in Canyon
Creek (personal communication with Errol Claire, District Fish Biologist, Oregon
Department of Fish and Wildlife, John Day, Oregon, on 10/15/92). The spring chinook
spawnkg areas in the mainstem  below John Day are no longer being utilized (personal
communication with Errol Claire, District Fish Biologist, Oregon Department of Fish and
Wildlife, John Day, Oregon, on 10/15/92). There are no major man-made barriers that
block spring chinook from historical spawning and rearing areas. Reduced spatial
distribution is primarily the result of habitat degradation. The quality of spawning and
rearing habitat varies throughout the subbasin (Tables 1 and 2).

Q!xa!l

Only one ocean recovery of an adipose coded wire tagged spring chinook from the John Day
River subbasin has been reported. The 1978 brood spring chinook was caught near Sitka,
Alaska on 24 June 1982 (Lindsay et al. 1986).
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PRODUCTION

Juvenile

Smelt

Smelt production from the 1978-82 broods was estimated in the John Day River subbasin
using a mark and recapture program. Smelts were tagged in the North Fork John Day River
at Desolation Creek, in the Middle Fork John Day River at Slide Creek, and in the mainstem
John Day River at the town of John Day. Smelts were recaptured in the mainstem  John Day
River between Spray and Kimberly. Estimates of smolt production were made using a
pooled Petersen estimate (Lindsay et al. 1986).

Annual estimates of smelt production ranged from 64,000 to 169,000 (Table 3).

Mark Information

Wild juvenile spring chinook from the 1976-80 broods were coded wire tagged and released
in the John Day River subbasin (Table 4). Annual numbers of juveniles marked and released
ranged from 1,336 to 32,051 (Table 4).

Coded wire tags were recovered from stray John Day River spring chinook sampled at
hatchery facilities located in the Alsea and Rogue river subbasins (Table 5); located on the
southern Oregon Coast. Freshwater recoveries of coded wire tagged spring chinook
originating in the John Day River were limited to fisheries located in the mainstem Columbia
River (Pacific States Marine Fisheries Commission unpublished data) and to the John Day
River sabbasin  (Table 6).

sport

Subbasin: The John Day River subbasin historically sustained a sport fishery for spring
chinook. The sport fishery was closed in 1978 and remained closed through the 1991 run
year (Oregon Department of Fish and Wildlife et al. 1990). No brood year specific
estimates of harvest are available prior to the 1978 season closure. Run year specific
estimates of harvest (punch card) are available in Howell et al. (1985), Lindsay et al. (1986),
and from Oregon Department of Fish and Wildlife (unpublished data).

Treaty

Subbasin: The Umatilla and Warm Springs confederated tribes have reserved usual and
accustomed fishing sites located in the John Day River subbasin. No information is available
on tribal harvest but effort has decreased in the last decade and has been negligible in recent
years due to depressed runs (James 1984, cited by Howell et al. 1985).

ADULT LIFE HISTORY

Escawment

Columbia River

Timing: Temporal distribution of return to the Columbia River was estimated based on
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recoveries of coded wire tagged John Day River wild spring chinook sampled in the Corbett
and Woody Island test fisheries and recovered in the ceremonial fishery located in the
Bonneville Pool. Data indicates that adult fish migrate through the mainstem  Columbia River
in March, April, and May (Lindsay et al. 1986; Pacific States Marine Fisheries Commission
unpublished data).

Subbasin

Timing: Adult spring chinook begin entering the John Day River in mid-April (James
1984, cited by Howell et al. 1985).

Spawner Area

Timing: Spawning in the John Day River subbasin begins in late. August and continues
through September (Lindsay et al. 1986; Figure 2). Temporal distribution of spawning
varied in the subbasin.  Peak spawning activity occurred earliest in the mainstem  and Granite
Creek and latest in the Middle Fork and lower North Fork (Lindsay et al. 1986). Estimates
are based on observations of redds and live fish counted during spawning ground surveys
conducted fkom 1978-84.

Temporal distribution of@ emergence was estimated by seining selected sites in spawning
areas of the John Day River subbasin.  Sites were sampled once each week from February
through June, 1979-84.

Fry emerge in the John Day River subbasin  as early as 25 February and as late as 7 July but
in most years fry emergence occurs from mid-March until mid-June (Lindsay et al. 1986;
Figure 2). Temporal distribution of fry emergence varied throughout the subbasin.  Fry
emergence occurred earliest in the mainstem  and Middle Fork and latest in the North Fork
and Granite Creek (Lindsay et al. 1986).

Numbers: No brood year specific estimates of spawner escapement are available.
Spawning ground counts are available in Lindsay et al. (1986) and Howell et al. (1985) and
from Oregon Department of Fish and Wildlife (unpublished data).

Stravs

Coded wire tag recoveries in the subbasin  are almost entirely from wild John Day River
spring chinook (Tables 6 and 7). Only one recovery of a coded wire tagged stray spring
chinook has been reported for the subbasin.  The fish was released from Kooskia National
Fish Hatchery (Table 7).

Spring chinook were collected on spawning ground surveys conducted in the John Day River
subbasin  and measured to the nearest 0.5 centimeter fork length. Estimates of mean fork
length were made for spring chinook sampled in the mainstem, Middle Fork, and North Fork
of the John Day River and in the Granite Creek system. Age was determined based on scale
analysis. .

Annual estimates of mean fork length ranged from 42 cm to 48 cm for age 3 fish, 68 cm to
71 cm for age 4 fish, and 80 cm to 88 cm for age 5 fish (Tables 8-11).
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Ave Structure

Age structure was estimated for spring chinook -collected  on spawning ground surveys
conducted in the John Day River subbasin. EsQmates of age structure were made for spring
chinook sampled in the mainstem, Middle Fork, and North Fork of the John i)ay River and
in the Granite Creek system. Age was determined  based on scale analysis.

Annual estimates of age structure, by brood year, ranged i%om O% to 27% age 3 fish, 36%
to 96% age 4 fish, and 1% to 64% age 5 fish (Tables 12-15).

Annual estimates of age structure, by run year, ranged from O% to 22% age 3 fish, 29% to
100% age 4 fish, and O% to 65% age 5 fish (Tables 16-19).

SeuatiQ

Sex ratios (percent females) were estimated for spring chinook collected on spawning ground
surveys conducted in the John Day River subbasin. Estimates of sex ratio were made for
spring chinook sampled in the mainstem, Middle Fork, and North Fork of the John Day
River and in the Granite Creek system. Age was determined based on scale analysis.

Annual estimates of sex ratio were O% for age 3 fish and ranged from 53% to 90!% for age 4
fish and 65!% to 86% for age 5 fish (Tables 20-23).

JUVENILE L@E HISTORY

Fork Lerwth

Age 1+ spring chinook smelts were sampled by seine in the mainstem of the John Day River
at two sites; one located near Rock Creek and one at Spray. Humphreys scoop traps were
used to sample age 1+ smelts at sites located in the mainstem  of the John Day River at the
town of John Day, in the Middle Fork of the John Day at Slide Creek, and in the North Fork
of the John Day at Desolation Creek. Smelts were measured to the nearest one millimeter
fork Iength.  Samples were collected throughout the entire migration period. The sampling
siks located at Rock Creek and Spray are below the primary reai.ng  areas in the mainstem,
Middle Fork, and North Fork of the John Day River and are used to estimate mean fork
length for smelts migrating from the John Day River subbasin.

Annual estimates of mean fork length ranged ffom 98 mm to 114 mm at Spray and 110 mm
to 126 mm at Rock Creek cable  24). SmoIts were generally huger in the mainstem of the
John Day River and smallest in the North Fork of the John Day River (Table 24).

Aize Structure

h analysis of scales taken tim adult spring chinook collected on spawning ground surveys
indicates that wild spring chinook primarily migrate as age 1+ smelts (see ADULT LIFE
HISTORY, ~~re) although some returning adults (i.e. <0.5%) had migrated as
sub-yearling smelts (Knox et al. 1984, cited by Howell et al. 1985).

Miuation  Timing

Temporal distribution of the smelt migration was monitored at Humphreys scoop traps
located in the mainstem,  MiddIe  Fork, and North Fork of the John Day River and by seine
in the mainstem of the John Day River from Spray to Kimberly. The Humphreys scoop
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traps were operated from February through May and seining in the lower river was
conducted from February through early June (Lindsay et al. 1986). Smelts were cold
branded at each site in order to monitor temporal distribution of migration past mainstem
Columbia River Dams.

Because of variable stream flows and problems associated with ice and debris it was difficult
to estimate peak migration past the traps. Catch rates were generally highest at the traps
from late February through mid-April (Lindsay et al. 1986; Figure 2). Catch rates from
Spray to Kimberly generally peaked during the first 2 weeks of April (Lindsay et al. 1986).
Smelts were collected at mainstem dams and Jones Beach from early April through
mid-August (Lindsay et al. 1986). Estimated peak migration timing past mainstem  dams and
Jones beach occurred from late April through early June (Lindsay et al. 1986).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Juvenile spring chinook were collected from the John Day River subbasin in 1984 and 1985,
and analyzed electrophoretically at selected protein-coding loci (Schreck et al. 1986).
Relative allele nobilities and allele frequencies were determined for 18 enzyme systems in
each sample year (Appendix Table 3). One rare allele was detected, at the isocitrate
dehydrogenase locus in the 1985 sample.

Schreck et al. (1986) classified Columbia River Basin chinook salmon into several clusters of
similar stocks based on biochemical, morphological and life history characters. Columbia
River Basin chinook stocks segregate into two primary groups. The first group contains
spring chinook from east of the Cascade Mountains and summer chinook from Idaho. The
second group contains spring chinook from west of the Cascades, summer chinook from the
upper Columbia, and all fall chinook stocks. The first primary group is composed of 4
subgroups. At the subgroup level, wild spring chinook from the John Day River were found
to be most similar to other stocks of wild and hatchery spring chinook that are widely
distributed east of the Cascades. This subgroup is characterized by the greatest average head
depth, head width and pectoral ray count, and the lowest average number of gill rakers. The
streams of the wild stocks in this subgroup are at higher elevations, in the upper reaches of
the Columbia River, and have colder climates than streams of stocks in the other subgroups.
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DISEASES

In 1984, 51 smelt mortalities were collected from traps and tested for bacterial kidney
disease. Only 1 juvenile fish was found to have a moderate level of the infectious disease
agent (Table 25).
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Figure 2 (TT) . Spring chinook freshwater life history in the John Day River subbasin (Or
Fish and Wildlife et al. 1990).



Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality
of John Day River subbasin spring chinook production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 0.0 27.5 66.0 6.5 -- 192.2 --

-Acres (%) -- -- -- -- -- -- --

a

b

Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.
Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of John
Day River subbasin spring chinook production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 0.0 7.8 28.9 9.4 -- 151.1 --

Acres (%) -- -- -- -- -- -- --

a

b

Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.
Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.

I
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Table 3 (JM). Number of natural juvenile spring chinook that migrated from
the John Day River subbasina, 1978-1982 brood years.

Time of Miaration
Brood Year Fall Spring Total

(subyearling)

1978 -- 169,000 --

1979 -- 83,000 --

1980 .- 94,000 --

1981 -- 64,000 --

1982 -- 78,000 -.

a Lindsay et al. (1986).
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Table  4  (TR-a). Releases of coded wire tagged ui Id spring chinook salmon into the Johp  Day subbssin by brood yeara.

Brood  BroodStock Hatchery L i f e Re 1 ease Releese
Year

Fork Ntir Re(ease cwT/
S t a g e  D a t e  ( 1 )  D a t e  ( 2 ) (ength R e l e a s e d  L o c a t i o n Fin  ctip

1976
1977
1977
1978
1978
1978
1978
1978
1978
1978
1978
1978
1979
1979
1979
f 979
1979
1979
1979
1979
1979
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980

John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.
John Day R.

--
. .
. .
-.
--
.-
. .
--
--
. .
. .
. .
--
. .
. .
. .
. .
-.
--
. .
--
--
-.
-.
--
-.
--
.-
--
--
--
--

molt
fing.
Smelt
fing.
fing.
fing.
fing.
fing.
fing.
smelt
Smelt
SInoit
fing.
fing.
fing.
fing.
fing.
Smol  t
Smelt
Smelt
Smelt
fing.
fing.
fing.
fing.
fing.
fing.
molt
SInott
Smo[t
Smelt
Smelt

04/01/78~ 06/30/78~
06/01/78b 10/31/78b
02101/79 05/31/79
06;15j79:
06/0V79b
06/0V79b
06/01/79
07fD-1179~
08/0V79b
02/0V80b
03/01/80b
02/01/80
09/15/80:
06/oV80b
06/01/80
07101/80b

.-
08/31/79~
08/31/79b
07/31/79b
08131179b
lo/31/79b
05/31/80b
06 f30180b
0 5 / 3 1 / 8 0
. .
09/30/80~
09/30/80b
0 9 / 3 0 / 8 0

09;15j80~ - - ”  -

02/01/81b 05/31/81~
02/01/81b  04/30/81b
03/01/81b 04/30/81b
02101/81b  04130181b
05/01/81b 06/30/81b
06/01/81b 09/30/81b
06/01f81 09130181
09/15/81c  - -
0 9 / 1 5 / 8 1 ;  - -
06/01/81b  09/30/81~
03/01/82b  05/31/82b
03/01/82b 05/31/82b
0 3 / 0 1 / 8 2  05/31182b
03/01/82b 05/31/82b
03/01/82b 0 4 / 3 0 / 8 2

--
-.
-.
--
--
.-
.-
-:
.-
.-
.-
. .
-.
.-
--
-.
--
. .
-.
--
.-
--
-.
. .
. .
--
-.
. .
--
. .
-.
--

407
9,351

740

3,54:
5,042
8,029
5 # 888
8,797
1,548
608
923

4, 0;:
7,397
8,447

517
1,608

232
333
270

3,863
1,575
6,731

557
236

7,518
612

2:;

32

Mainstem  (km 253-298)
. .
Mainstsm  (km 253-298)
Mainstem  (km  4 1 8 - 6 4 3 )
Middle Fork
North Fork
Granite Creek
Granite Creek
Granite Creek
Mainstem  (km 282}
14iddle Fork (km 51)
North Fork (km 97)
Mainstem  (km 418-443)
Middle  Fork
North Fork
Granite Creek
Granite Creek
Mainstem  (km 282)
Mainstem  (km 394)
Midd(e  Fork (km 51)
North Fork (km 97)
flidd(e  Fork
Middle Fork
North Fork
North Fork
Granite Creek
Granite Creek
Mainstam  (km 282)
Mainstam  (km 35)
Mainstem  (km 394)
Middle Fork (km 51)
North Fork (km 97)

07-17-01
H7-01-06
07-17-02
07-19-42
07-19-39
07-19-41
07-19-40
07-20-24
07-20-25
07-20-26
07-20-27
07-20-28
07-20-56
07-20-57
07-20-58
07-20-59
07-20-60
07-20-61
07-20-62
07-20-63
07-21-01
07-21-02
07-23-55
07-23-52
07-23-56
07-23-51
07-23-54
07-23-53
07-26-58
07-26-59
07-26-60
07-26-61

~ Est imates are f rom Lindsay et  al.  (1986) .
Release dates unknown. Standardized to  the f i rs t  and last  days of  the n inths re{eased.

c Release dates unknown (only  the month of release known). S t a n d a r d i z e d  t o  t h e  midd(q of the month for  the month of  re lease.
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Table 5 (AE). ErnigratignbOf  coded wire tagged wild spring chinook salmon released as juveniles in
Day River eubbasin ‘ .

Hatchery/Rel& Recovery Site, Re:;~~~ Number
Run Year(s)

Total Number
Recovered Eetimated,

( PSMFC )

John Day River Alsea River Hatchery Returns
1979 .- 1 1

John Day River Rogue River Hatchery Returns
1986 -. 1 1

~ Based on the following tag codes: 07-20-62, 07-26-59.
Estimates are a synthesis of data from the Pacific States Marine Fisheries Commission coded wire

the John

tag
database.
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Table 6 (AI-l). Non-harvest recoveries of coded wire tagged wild spring chinook salmon in the John Day
River ~ubbasina,b.

Hatchery/Release Recovery Site, Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

John Day River John Day River
1981
1982
1983
1984
1985

Columbia Riverc John Day River
1985

Spawner Surveys
-. 8 8
.- 68 68
. . 22 22
.- 39 39
-- 4 4

Spawner Surveys
.- 1 1

a Based on the following tag codes: 07-17-02, 07-19-39, 07-19-40, 07-19-41, 07-20-24, 07-20-25, 07-20-26,
07-20-27, 07-20-28, 07-20-57, 07-20-58, 07-20-59, 07-20-61, 07-20-63, 07-21-02, 07-23-51, 07-23-52,
07-23-53, 07-23-54, 07-23-55, 07-26-61, 23-16-22, H7-01-06.

b Estimates are a synthesis of data from the Pacific States MaVine Fisheries Commission coded wire tag
database.

c Mark and release site was in the mainstem Columbia River below Bonneville Dam. The fish is assumed to
have originated in the John Day River subbasin.
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Table 7 (AI-2). Non-harvest recoveries of coded wire tagged hatchery spring chinook salmon in the John Day
River subbasina’b.

Hatchery/Release Recovery Site, Recovery Number Total Number
Site R u n  Y e a r ( s ) M e t h o d Recovered Estimated,

(PSMFC)

Kooskia NFH John Day River Spawner Surveys
1982 . . 1 1

a Based on the following tag codes from fish of unknown rearing type (assumed to be hatchery): 05-04-27.
b Estimates are a synthesis of data from the Pacific States Marine Fisheries Commission coded wire tag

database.
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Table 8 (AL-l). Mean fork length
salmon collected on spawning
subbasina.

by brood year and age class (freshwater.ocean)  for wild spring chinook
ground surveys conducted above Prairie City in the mainstem John Day River

Mean Fork length (cm)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1982 -- -- -- -- -- -- 88 -- -- --
1983 -- -- -- -- -- 70 85 -- -- --
1984 -- -- -- -- -- 69 -- -- -- --

a Estimates are from Oregon Department of Fish and Wildlife (unpublished data).

Table 9 (AL-2). Mean fork length by brood year and age class (freshwater.ocean) for wild spring chinook
salmon collected on spawning ground surveys conducted above Galena in the Middle Fork John Day River
subbasina.

Mean Fork length (cm)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1982 -- -- -- -- -- -- 80 -- -- --
1983 -- -- -- -- -- 69 81 -- -- --
1984 -- -- -- -- 42 68 -- -- -- --

a Estimates are from Oregon Department of Fish and Wildlife (unpublished data).

JOHNDAY14



Table 10 (AL-3). Mean fork length by brood year
salmon collected on spawning ground eurveys
Rivera.

Mean

and age class (freshwater.ocean)  for wild spring chinook
conducted above Desolation Creek in the North Fork John Day

Fork length (cm)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1982 -- -- -- -- -- -- 84 -- -- ‘-

1983 -- -- -- -- -- 71 85 -- -- --
1984 -- -- -- -- 48 71 -- -- -- --
1985 -- -- -- -- 48 -- -- -- -- --

a Estimates are from Oregon Department of Fish and Wildlife (unpublished data).

Table 11 (AL-4). Mean fork length by brood year and age class (freshwater.ocean)  for wild spring chinook
salmon collected on spawning ground surveys conducted in the Granite Creek system; a tributary to the
North Fork John Day Rivera.

Mean Fork length (cm)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3 .

1982 -- -- -- -- -- ‘- 87 ‘- ‘ - ‘ -

1983 -- -- -- -- ‘- ’70 82 -- -- --
1984 -- -- -- -- -- 68 -- -- -- --

a Estimatea are from Oregon Department of Fish and Wildlife (unpublished data).
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Table 12 (AC-l). Age Composition (freshwater.ocean) by brood year for wild spring chinook salmon collected
on spawning ground surveys conducted above Prairie City in the mainstem John Day Rivera.

I Age Composition (%)

I
I Brood

Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

I
1975
1976
1977
1978
1979
1980
1981
1982
1983

24 --
5 - -
6 .-
5 --
25 --
42 --
50 --
22 --
40 --

- - - -
- - - -
- - - -
- - - -
- - - -
- - -.
- - - -
- - - -
- - - -

0
0
0
0
0
0
2

27
10

92
40
83
80
84
90
96
59
65

8
60
17
20
16
10
2

14
25

- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

!

a Estimates for the 1975-83 brood years are from Oregon Department of Fish and Wildlife (unpublished data).
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Table 13 (AC-2). Age Composition (freshwater.ocean) by brood year for wild spring chinook salmon collected
on spawning ground surveys conducted above Galena in the Middle Fork John Day Rivera.

Age Composition (%)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1975 55 -- -- -- 4 76 20 -- -- --
1976 8 -- -- - - 0 63 37 -- -- --
1977 13 -- -- -- 8 85 7 -- -- --
1978 35 -- -- ‘ - 0 91 9 -- -- --

1979 45 -- -- -- 0 91 9 -- -- --

1980 60 -- -- -- 2 82 17 -- -- --

a Estimates  for the 1975-80 brood years are from Oregon Department of Fish and Wildlife (unpublished data).
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T a b l e  1 4  ( A C - 3 ) . Age Composition (freshwater.ocean) by brood year for wild spring chinook salmon collected
on spawning ground surveys conducted above Desolation Creek in the North Fork John Day Rivera.

I Age Composition ($)

I
Bqood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

I
1975
1976
1977
1978
1979
1980
1981
1982
1983

39
47
97
89
57
48
70

106
135

.-
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
-.
- -
- -
- -
- -

- -
- -
-.
- -
- -
- -
- -
- -
- -

0
0
0
6
4
0
3
8
1

69
36
93
76
89
75
96
59
73

31
64
7

18
7

25
1

33
26

- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
-.
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

I

a Estimates for the 1975-83 brood years are from Oregon Department of Fish and Wildlife (unpublished data).
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Table 15 (AC-4).
on spawning
Day River.

Age Composition (freshwater.ocean)  by brood year for wild spring
ground surveys conducted in the Granite Creek system; a tributary

chinook salmon collected
to the North Fork John

Age Composition (%)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1975
1976
1977
1978
1979
1980
1981
1982
1983

- -
- -
- -
-.
- -
- -
- -
- -
- -

- -
- -
-.
- -
- -
- -
- .
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

4
3
0
1

11
2
5
6
9

70
75
88
85
77
82
94
86
72

26
22
12
14
11
16
1
9

19

- -
- -
- -
- -
- -
- -
.-
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates  for the 1975-83 brood years are from Oregon Department of Fish and Wildlife (unpublished data).
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Table 17 (AC-b). Age Composition (freshwater.ocean)  by run year for wild spring chinook s
spawning ground surveys conducted above Galena in the Middle Fork John Day Rivera.

Age Composition (%)

Run
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1978 56
1979 44
1980 17
1981 14
1982 33
1983 45
1984 56
1985 27
1986 4
1987 103
1988 49

.-
- -
- -
.-
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
.-
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

4
0
6
0
0
2
5
4

--
1
0

94
96
29
79
97
91
88
59
--
83
71

2
4

65
21
3
7
7

37
--
16
29

- -
- -
- -
- -
.-
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1978-85 run years are modified from Lindsay et al. (1986) and for the
from Oregon Department of Fish and Wildlife (unpublished data).



Table 18 (AC-c). Age Composition (freshwater.ocean) by run year for wild spring chinook salmon collected on
spawning ground surveys conducted above Desolation Creek in the North Fork John Day Rivera.

Age Composition (%)

Run
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

36
32
29

125
77
67
42
87
66

134
92

- - -. - - 0
0
0
4
3
0
5
9
3
1
2

39
84
59
72
88
76
86
77
95
73
60

61
16
41
24
9

24
9

14
2

26
38

- -
- -

- -
. .

.-
- -- - - - - -

- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -

- - - - - -
- - - - - -

- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -

- - - -
- -
- -

- -
- -

- -
- - - - - - - -

a Estimates for the 1978-85 run years are modified from Lindsay et al. (1986) and for the 1986-88 run years
from Oregon Department of Fish and Wildlife (unpublished data).
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Table 19 (AC-d). Age Composition (freshwater.ocean) by run year for wild spring chinook salmon collected on
spawning ground surveys conducted in the Granite Creek system; a tributary to the North Fork John Day
Rivera.

Age Composition (%)

Run
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

85
46
36
67
98
42
50

110
86
71
33

. -
- .
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
.-
- -
- -
- -
-.

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

2
2
0
2
4
3

10
4
9
0
0

38
72
67
88
88
64
82
88
90
89
48

60
26
33
10
8

33
8
7
1

11
52

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1978-85 run years are modified from Lindsay et al. (1986) and for the 1986-88 run years
from Oregon Department of Fish and Wildlife (unpublished data).
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Table 20 (AS-l). Percent females by brood year and age class (freshwater.ocean)  for
salmon collected on spawning ground surveys conducted above Prairie City in the
Rivera.

Females (%)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

wild spring chinook
mainstem John Day

1982 -- -- -- -- -- -- 67 -- -- --
1983 -- -- -- -- -- 62 70 -- -- --
1984 -- -- -- -- -- 90 -- -- -- --

a Estimates for the 1982-84 brood years are from Oregon Department of Fish and Wildlife (unpublished data).

Table 21 (AS-2). Percent females by brood year and age class (freshwater.ocean) for wild spring chinook
salmon collected on spawning ground surveys conducted above Galena in the Middle Fork John Day Rivera.

Females (%)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1982 -- -- -- -- -- -- 69 -- -- --
1983 -- -- -- -- -- 71 86 -- -- --
1984 -- -- -- -- 0 74 -- -- -- --

a Estimates for the 1982-84 brood years are from Oregon Department of Fish and Wildlife (unpublished data).
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Table 22 (AS-3). Percent females
salmon collected on spawning
Rivera.

by brood year and age class (freshwater.ocean) for wild spring chinook
ground surveys conducted above Desolation Creek in the North Fork John

Females (%)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1982 -- -- -- -- -- -- 65 -- -- --
1983 -- -- -- -- -- 53 71 -- -- --
1984 -- -- -- -- 0 62 -- -- -- --
1985 -- -- -- -- 0 -- -- -- -- --

Day

a Estimates for the 1982-85 brood

Table 23 (AS-4). Percent females
salmon collected on spawning
North Fork John Day Rivera.

years are from Oregon Department of Fish and Wildlife (unpublished data).

by brood year and age class (freshwater.ocean)  for wild
ground surveys conducted in the Granite Creek system; a

F e m a l e s  ( % )

B r o o d
Y e a r N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1982 -- -- -- -- -- -- 75 -- -- ‘-
1983 -- -- -- -- -- 57 71 -- -- --
1984 -- -- -- -- -- 71 -- -- -- --

spring chinook
tributary to the

a Estimates for the 1982-84 brood years are from Oregon Department of Fish and Wildlife (unpublished data).
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Table 24 (sL). Lengths of wild spring chinook smelts from the John Day River
subbasin.

Location No. Lenath from) Reference
and Year Fish ave. range

mainstem(@ Spray)
1978 224 109
1979 164 98
1980 718 104
1981 525 108
1982 244 106
1983 405 113
1984 542 110

mainstem(e Rock Cr)
1982 77 110
1983 18 126

mainstem(@ John Day)
1980 9 107
1981 309 108
1982 234 113
1983 255 108
1984 206 99

Middle Fork(@ Slide Creek)
1980 441 105
1981 374 98
1982 51 91
1983 14 108
1984 151 104

.-
- -
- -
- -
-.
- -
- -

- -
- -

- -
- -
- -
- -
- -

- -
- -
- -
- -
- -

North Fork(@ Desolation Creek)
1980 502 94 --
1981 301 96 --
1982 192 93 --
1983 477 92 --
1984 386 96 --

Lindsay et al. (1986)
Lindsay et al. (1986)
Lindsay et al. (1986
Lindsay et al. (1986
Lindsay et al. (1986
Lindsay et al. (1986
Lindsay et al. (1986

Lindsay et al. (1986
Lindsay et al. (1986

Lindsay et al. (1986
Lindsay et al. (1986
Lindsay et al. (1986)
Lindsay et al. (1986)
Lindsay et al. (1986)

Lindsay et al. (1986)
Lindsay et al. (1986)
Lindsay et al. (1986)
Lindsay et al. (1986)
Lindsay et al. (1986)

Lindsay et al. (1986)
Lindsay et al. (1986)
Lindsay et al. (1986)
Lindsay et al. (1986)
Lindsay et al. (1986)
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Table 25 (TD). Parasites and diseases of wild spring chinook collected in the John Day River subbasina.

Disease Type Location Specific Pathogen

Bacteria John Day River Renibacterium  salmoninarum  (Bacterial kidney disease)

a Data are from (personal communication, Bill Knox, Oregon Department of Fish and Wildlife, as cited by
Howell et al. 1985).
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JOHN DAY RIVER SUBBASIN

Naturally Produced Fall Chinook Salmon

GEOGRAPHIC LOCATION

The John Day River drains 8,100 square miles in east central Oregon and is the third largest
drainage area in the state. From its source in the Strawberry Mountains at an elevation near
5,906 ft, the John Day River flows 284 mi to its mouth at rm 218 on the Columbia River.
The John Day River is located above Bonneville, The Dalles, and John Day dams.

ORIGIN

Fall chinook are indigenous to the John Day River subbasin. Subbasin production is entirely
from the native stock.

DISTRIBUTION

Subbasin

Spawning distribution is believed to have extended up to RM 184 below the confluence of the
North Fork of the John Day River (USFWS and NMFS 1981, cited by Howell et al. 1985)
and (ODFW 1980, cited by Howell et al. 1985).

ADULT LIFE HISTORY

Escapement

Subbasin

Numbers: Present escapement is currently estimated at fewer than 100 adult fish (personal
communication with Errol Claire, District Fish Biologist, Oregon Department of Fish and
Wildlife, John Day, Oregon, on 10/15/92).
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JOHN

Naturally

GEOGRAPHIC LOCATION

DAY RIVER SUBBASIN

Produced Summer Steelhead

The John Day River drains 8,100 square miles in east central Oregon and is the third largest
drainage area in the state. From its source in the Strawberry Mountains at an elevation near
5,906 ft, the John Day River flows 284 mi to its mouth at rm 218 on the Columbia River.
The John Day River is located above Bonneville, The Dalles, and John Day dams.

ORIGIN

Summer steelhead are indigenous to the John Day River subbasin. The subbasin currently
sustains the largest remaining native wild summer steelhead run in eastern Ore on.

5Non-indigenous stocks were released into the subbasin in 1966, 1967, and 196 (see JOHN
DAY RIVER SUBBASIN, Hatchery Produced Summer Steelhead,  PRODUCTION). With
the except of these releases, subbasm production has entirely been from the native stock.
Strays are believed to account for 4% to 8% of the run (Oregon Department of Fish and
Wildlife et al. 1990)

DISTRIBUTION

Subbasin

Summer steelhead  are distributed throughout most of the John Day River subbasin (Figure
1). There is currently only one major man-made barrier that block summer steelhead from
historical spawning and rearing areas; a dam located at RM 0.5 in Bridge Creek (Grant
County). . Irrigation dams have historically blocked passage at several locations in Rock
Creek (Gdliam County), however, fishways were constructed to improve passage. The
fishways were put into operation beginning with the 1992-93 run year (personal
communication with Errol Claire, District Fish Biologist, Oregon Department of Fish and
Wildlife, John Day, Oregon, on 10/15/92). During low flow years passage may also be
blocked or impeded in various tributary streams. The quality of the spawning and rearing
habitat varies throughout the subbasin (Tables 1 and 2).

Approximations of the temporal distribution of adult holding, incubation, emergence, and
rearing were reported in Oregon Department of Fish and Wddlife et al. (1990) and are
presented in Figure 2. The methodology used to generate these approximations is unknown.

PRODUCTION

Harvest

sport

Subbasin: The John Day subbasin currently supports a popular sport fishery. There are
no records of a season closure in the subbasin. No brood year s ecific estimates of harvest

fare available. Run year specific estimates of harvest (punch car ) for the 1975-76 through
1987-88 run years are available in Oregon Department of Fish and Wildlife et al. (1990), and
for the 1988-89 through 1990-91 run years in Oregon Department of Fish and Wildlife
(unpublished data).
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Treaty

Subbasin:  The Umatilla and Warm Springs confederated tribes
accustomed fishing sites located in the John Day River subbasin.
on tribal hanest  of wild summer steelhead.

ADULT LIFE HISTORY

Escamment

Columbia River

have reserved usual and
No information is available

Timing: “Adults pass Bonneville Dam July 15-August 15 and pass John Day Dam
July-March” (W. Bowers, ODFW, personal communication, cited by Howell et al. 1985).

Subbasin

Timing: “Fish begin migrating up the John Day River in September
temperatures cool and flow increases” (Howell et al. 1985; Figure 2).

when water

Spawner Area

Timing: “The earliest spawning begins in lower tributaries in mid-March. Spawning
progres~s  u~stream  and continues through mid-June in the up er tributaries” ( rsonal

fCommumcation,  Errol Claire, ODFW, cited by Howell et al. 985; Figure 2). Femporal
distribution of migration was monitored in Tex Creek, a tributary of Murderers Creek, which
flows into the South Fork of the John Day. In most ears temporal distribution of migration

Jinto Tex Creek extended through May (West et al. 1 65, cited by Howell et al. 1985).

Fry emerge in Tex Creek in early July (West et al. 1965, cited by Howell et al. 1985).

Numbers: No brood year specific estimates of spawner escapement are available.
Spawning ground counts are available from Oregon Department of Fish and Wildlife
(unpublished data).

Age Structure

The native stock of summer steelhead  primarily migrate as age 2+ and 3+ juvenile fish and
return as 1 and 2 salt fish (Howell et al. 1985).

&@i!iQ
No brood year specific information is available for the native stock of summer steelhead
returning to the John Day River subbasin. The estimated sex ratio (percent females) for
returns to Tex Creek was 50% (West et al. 1965, cited by Howell et al. 1985).

JUVENILE LIFE HISTORY

Mi~ration Timing

“The most extensive set of data documenting juvenile migration patterns are records of rotary
screen bypass traps on irrigation diversions. Interpretation of those data is complicated by
varying trap efficiencies, numbers of traps, and timing of installation, which are dependent
u~n precipitation, flows, and irrigation demands. It is also not possible to readily
distinguish juvenile steelhead  from resident rainbow trout, both of which are present in the
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streams.

Peak downstream movement of smelts generally  occurs from April through June (Personal
communication with Errol Claire, District Fish Biologist, Oregon Department of Fish and
Wildlife, John Da , Oregon, on 10/15/92; Figure 2). Fry and fin erlings also migrate

x fduring the fall wit peak migration occurring from October throug November (Personal
communication with Errol Claire, District Fish Biologist, Oregon Department of Fish and
Wildlife, John Day, Oregon, on 10/15/92). “In Tex Creek peak spring migration occurred
in mid-May and early June” (West et al. 1965, cited by Howell et al. 1985).

Peak spring movement of juvenile fish is generally associated with smelt migration, however,
downstream migrants sampled in Camp Creek in the spring of 1984 were primarily age 1+
fish (Howell et al. 1985). “Similar] , none of the downstream migrants sampled in Tex

?Creek during the spring were classi led as “smelts”” (Howell et al. 1985).

Juvenile summer steelhead periodically migrate during the summer and fall. These later
migrations may be related to increases in precipitation and flow (Howell et al. 1985).
Movement into the larger tributaries and the mainstem indicate that these areas may be
providing important rearing habitat prior to migration as smelts.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Juvenile summer steelhead were collected from the John Day River subbasin, and analyzed
electrophoretically at selected protein-coding loci (Schreck  et al. 1986). Relative allele
nobilities and allele frequencies were determined for 19 enzyme systems in the 1984 sample,
and for 21 enzyme systems in the 1985 sample (Appendix Table 4). Six rare alleles were
detected, at the creatme kinase,  glucose phosphate isomerase, and malate dehydrogenase loci
in the 1984 sample.

Schreck et al. (1986) classified Columbia River Basin steel head into several clusters of
similar stocks based on biochemical, morphological and life history characters (Appendix
Table 4). Columbia River Basin steel head stocks segregate into two primary groups, those
from west of the Cascade Mountains and those from east of the Cascades. As expected, wild
summer steelhead  from the John Day River cluster with other stocks from east of the
Cascades. This primary group is composed of 3 subgroups. At the subgroup level, wild
summer steelhead  from the John Day River were found to be most similar to other wild
summer steelhead stocks from tributaries of the Columbia between Fifteenmile Creek and the
Entiat  River, the lower Snake River and the Salmon River. This subgroup is characterized
by the greatest average head length, maxillary length, head depth, and interorbital width.
This subgroup also has the lowest average caudal peduncle  length.

DISEASES

JOHN DAY 33

“Tissue samples from eight adult steelhead and 50 rainbow trout spawners were tested for
viral hemorrhagic septicemia, infectious pancreatic necrosis (IPN), and infectious
hematopoietic  necrosis (IHN). No evidence of these viruses was found” (Knox et al. 1984,
cited by Howell et al. 1985).
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Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality
of John Day River subbasin summer steelhead production areaa.

Distance/ Excellent Good Fairb Poorb Unknown T o t a l Confi-
Area dence

Miles (%) 0.0 12.9 74.4 12.7 -- 1555.1 --

Acres (%) -- -- -- .- -- -- --

a

b

Estimates are modified from the Northwest Power Planning Council’s
presencelabsence  database.
Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.

Table 2 (HB-2). Estimated amount of rearing habitat by quality of John Day
River subbasin summer steelhead production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 0.0 7.2 77.7 15.1 -- 322.5 --

Acres (%) -- -- -- -- -- -- --

a

b

Estimates are modified from the Northwest Power Planning Council’s
presencelabsence  database.
Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.
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JOHN DAY RIVER SUBBASIN

Hatchery Produced Summer Steelhead

ORIGIN

The first recorded release of juvenile hatchery fish into the subbasin is the 1966 release of
Skamania stock fingerlings (Table 1). Juvernle  hatchery fish were released into the subbasin
in 1966, 1967, and 1969 (Table 1). Stocks introduced into the subbasin include the
Skamania and Oxbow (Idaho) stocks and one release of an unknown stock (Table 1). These
releases were test releases for special studies only and not for production purposes as there is
currentl no hatchery supplementation program in the subbasin (Personal communication with

{Errol C aire, District Fish Biologist, Oregon Department of Fish and Wildlife, John Day,
Oregon, on 10/15/92).

DISTRIBUTION

Subbasin

Juvenile hatcher summer steelhead  were released into the Middle Fork of the John Day
{River in 1966, t e

1969 (Table 1).
mainstem John Day River and Camas Creek in 1967, and Bridge Cr-&k in

PRODUCTION

Releases

Egg

There are no records of releases in the subbasin.

Fry

There are no records of releases in the subbasin.

Fingerling

Hatchery facilities in which fingerlings were reared or acclimated prior to release in the
subbasin are unknown (Table 1). Annual numbers released ranged from 22,400 to 170,500
fish (Table 1). Size at release is unknown.

Smelt

There are no records of releases in the subbasin.

Adult

JOHN DAY 39
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Table  1  (TR). Hatchery releases of smsner  steel head into the John Day River subbasin by brood year and i f marked, by coded ui re tag Codes.

Brood Broodstock Hatchery L i f e Release Release
Year

F ishl Ntir Releasa cuT/
Stage  Date (1) Date (2) [b Released Locat ion Fin  clip

. . Skameni a -- Fing. 01/01/66b 12/31/66b - - 5 5 . 5 6 8  Mfk John Day River

. . I d a h o  (OxbotI)  -- Fing. 01/01/6* 12/31/6~  - -
- -

99,000 John Day River
- - ld~ho  (oxbow)  - - Fing. 01/01/6@ 12/31/6~ - -

. .
7 1 , 5 0 0  Camas C r e e k

- - - -
-.

. . Fing. 01/01/69b 12/31/69b - - 22,400 Bridge Creek . .

; E s t i m a t e s  a r e  f r o m  Howell  et  al .  (1985).
Release dates unknown (only the year of release known). Standardized to  the f  i  rs t  and last day of  the year.

c Race and broodstock  u n k n o w n . Aswned  to be sumner  steelhead  based on the fact  that  re leases f rom 1966-67 were sunsner  steel  head.

e
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JOHN DAY RIVER SUBBASIN

Hatchery Produced Winter Steelhead

ORIGIN

The first recorded release of juvenile hatchery fish into the subbasin is the 1962 release of
Eagle Creek stock fingerlings and fingerlings from an unknown stock (Table 1). Juvenile
hatchery fish were released into the subbasin in 1962, 1964, and 1965 (Table 1). Stocks
introduced into the subbasin include the Eagle Creek, Sandy, and Alsea stocks and one
release of an unknown stock (Table 1). All of the fish released were for special project
evaluation and not for production (Personal communication with Errol Ckure, District Fish
Biologist, Oregon Department of Fish and Wildlife, John Day, Oregon, on 10/15/92). The
one release of fry into the subbasin (Table 1) were swimups at the time of release and most
died immediate after release due to hauling stress (Personal communication with Errol

iClaire, District ish Biologist, Oregon Department of Fish and Wildlife, John Day, Oregon,
on 10/15/92). There is currently no hatchery supplementation program in the subbasin.

DISTRIBUTION

Subbasin

Hatchery winter steelhead were released into Camas, Cable, Bowman, and Granite creeks in
1962, the mainstem  John Day River in 1964, and the South Fork of the John Day River in
1965 (Table 1).

PRODUCTION

Releases

Egg

There are no records of releases in the subbasin.

Fry

Hatchery facilities in which fry were reared or acclimated prior to release in the subbasin are
unknown (Table  1). One release of 375,000 fry was made in 1962. Size at release is
unknown.

Fingerling

Hatchery facilities in which fingerlings were reared or acclimated rior to release in the
fsubbasin are unknown (Table 1). Annual numbers released range from 10,200 to 200,000

fish (Table 1). Size at release is unknown.

Smelt

There are no records of releases in the subbasin.

Adult
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Table  1  (TR). H a t c h e r y  reieaaea  of winter  steelhead  into  the  John Day River  subbasin  ~ brocd year and i  f  marked,  by coded w

Brood Broodstock Hatchery L i f e Ra 1 ease Re 1 ease F ish / Ntmber Re 1 ease CUT/
Year Stage Date (1) Date (2) lb Released Locat ion F i n  c l i p

b c. . . . . . . . 01/01/62j  1 2 / 3 1 / 6 2 ; 4 5 . 0 2 0 0 , 0 0 0  Camas,  Cabie, a n d  Bowman  c r .  - -
- - Eagle  C r e e k  - - F r y 01/01/62d 12/31/62d - - 3 7 5 , 0 0 0  G r a n i t e  C r e e k

Sahdy
- -

- - - - Fing. O1/O1/&d  12/31/64d :: 10,200 John Day River
Al sea

. -
. . . . Fing. 0 1 / 0 1 / 6 5  1 2 / 3 1 / 6 5 2 7 , 9 0 0  Sfk John Day River . .

‘a
b

c
d

E s t i m a t e s  a r e  f r o m  Howell  et al. (1985) .
Race unknoun. Assmed  to be winter steelhead  based on the fact  that  one other  group of  steelhead re leased into the dra inag
as winter  steelhead.
Li fe  stage unknown.  Assmad  to be f inger[  ings based on size at  re lease.
Rei  ease dates unknown (only the year of release known). Standardized to the f i rst  and last  day of  the year .
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UMATILLA RIVER SUBBASIN

Naturally Produced Spring Chinook Salmon

GEOGRAPHIC LO.CATION

The Umatilla subbasin covers 2,290 square miles in Northeast Oregon (Confederated Tribes
of the Umatilla Indian Reservation and Oregon Department of Fish and Wildlife 1990). With
the headwaters originating in the Blue Mountains, the river flows northwesterly across the
Umatilla  plateau 115 miles to its confluence with the Columbia River at RM 289. The mouth
of the Umatilla River is located above Bonneville, The Dalles, and John Day dams in the
mainstem Columbia.

ORIGIN

Wild spring chinook were once abundant in the Umatilla River subbasin, but upon
completion of the Hermiston Power and Light and Three Mile dams in 1910 and 1914,
respectively, the run went extinct. Problems which contributed to the runs extinction include
dewatering of the mainstem  Umatilla River, degradation of headwater habitat, and mortalities
at Columbia River dams (Confederated Tribes of the Umatilla Indian Reservation and Oregon
Department of Fish and Wildlife 1990). The subbasin is currently being supplemented with
hatchery fish tore-establish a naturally producing run (see UMATILLA RIVER SUBBASIN,
Hatchery Produced Spring Chinook Salmon) “

DISTRIBUTION

Subbasin

UMATILLA 1

The historical spawning and rearing distribution of spring chinook salmon is not documented
for the Umatilla River subbasin. Habitat considered suitable for spawning and rearing
includes the rnainstem Umatilla River and Meacham Creek (Figure 1). The quality of habitat
considered suitable for spawning and rearing varies throughout the subbasin (Tables 1 and 2).



F i g u r e  1 . Spring c h i n o o k  distribution  in the Umati.lla River subbasin,
based on the NPPC ~resence\absenCe  data base (solid and dashed
lines respectively) ‘and the “BPA Geographic Information SYStem.
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Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality
of Umatilla  River subbasin spring chinook production area.

Diatance~ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 0.0 31.0 36.9 32.1 -- 41.7 --

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of
Umatilla  River subbasin spring chinook production area.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 0.0 29.4 21.0 49.6 -- 11.9 --

Acres (8) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presenceiabsence  database.

b Ratings of fair and poor habitat quality may reflect natural physical
features such as waterfall barriers, as well as degradation caused by man.
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UMATILLA RIVER SUBBASIN

Hatchery Produced Spring Chinook Salmon

ORIGIN

Hatchery spring chinook were released into the subbasin beginning in 1986 to re-establish a
naturally producing run, provide broodstock for an ongoing hatchery program in the
subbasin, sustain sport and tribal fisheries, and assist in meeting Columbia River Basin fish
production goals (Confederated Tribes of the Umatilla Indian Reservation and Oregon
Department of Fish and Wildlife 1990). Stocks used for hatchery supplementation include
the Carson and Luokingglass Creek stocks of spring chinook. Long range plans for the
hatchery program are to have broodstock collected from naturally and hatchery produced fish
returning to Threemile  Dam and the Bonifer and Minthom facilities.

DISTRIBUTION

&!!2b@l

Hatchery spring chinook are released into the mainstem  Umatilla River, Meacham Creek,
and at Bonifer Pond (Table 1).

Approximations of the temporal distribution of adult immigration, adult holding, spawning,
incubation, emergence, r~ng,  and juvenile outmigration  ‘were reported in Confederated
Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and Wildlife
(1990) and are presented in Figure 1. The methodology used to generate these
approximations is unknown.

PRODUCTION

Releases

Egg

There are no records of releases into the subbasin.

Fry

Hatchery facilities in which fry were reared or acclimated prior to release in the subbasim
include Irrigon, Oxbow, and Bonneville hatcheries (Table 1). Annual numbers released
ranged from 76,714 to 397,775 (Table 1). Size at release ranged from 199.0 to 11.1 fish
pound (Table 1).

Fingerling

There are no records of releases into the subbasin.

Smelt

per

Hatchery facilities in which smelts were reared or acclimated prior to release in the subbasin
include Carson National Fish Hatchery and Bonneville Hatchery (Table 1). Annual numbers
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released ranged horn  99,897 to 393,277 (Table 1). Size at release ranged from 22.8 to 8.0
fish per pound (’Table 1).

Jack and Adult

There are no records of adult releases into the subbasin.

ADULT LIFE HISTORY

Subbasin

Numbers: No brood year specific estimates of escapement are available. Run year
specific estimates of escapement are available in Confederated Tribes of the Umatilla Indian
Reservation and Oregon Department of Fish and Wildlife (1990) and Olson et al. (1990) and
from Confederated Tribes of the Umatilla Indian Reservation (unpublished data).

No brood year specific estimates are available. Run year specific estimates are available in
Confederated Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and
Wildlife (1990).

UMATILLA 6

Coded wire tagged stray hatchery spring chinook salmon, released as juveniles into the
Umatilla River subbasin, were recovered in the mainstem  Columbia below Bonneville Dam
and in the Cowlitz River (Table 2).

DISEASES

There are no hatchery facilities in the Umatilla River subbasin that have historically held or
reared hatchery spring chinook prior to release in the subbasin. For information on parasites
and disease agents of subbasin hatchery production that is held or reared at hatchery facilities
located outside of the subbasin see LOWER COLUMBIA RIVER SUBBASIN, Hatchery
Produced Spring Chinook Salmon, DISEASES and see SANDY RIVER SUBBASIN,
Hatchery Produced Spring Chinook Salmon, DISEASES.



Figure  1  (TT). F r e s h w a t e r  life h i s t o r y  f o r  h a t c h e r y  r e a r e d  spring c h i n o o k ,  C a r s o n  Hatchery
stock , in the Umatilla River subbasin  (Confederated Tribes of the Umatilla Indian Reservation
a n d  O r e g o n  D e p a r t m e n t  o f  Fish and Wildlife  1 9 9 0 ) .

D e v e l o p m e n t a l  Stages M A M J J A S O N D J F  M A M J J A S O N D J F  M A M J J A S

N o t e s :
1. T h e  d e v e l o p m e n t a l  s t a g e  t i m i n g  r e p r e s e n t s  basi.n-wi.de  a v e r a g e s ,  l o c a l  c o n d i t i o n s  m a y  c a u s e

some variability.
2 . D o u b l e  t h i c k  b a r s  indicate  p e r i o d s  o f  heaviest  a d u l t  m i g r a t i o n ,  s p a w n i n g  a n d  j u v e n i l e

o u t m i g r a t i o n .
3 . Adul t  migra t ion  based on counts  over  McNary Dam. First r e t u r n s  to Umatilla  River in 1 9 8 8 .
4 . A d u l t  h o l d i n g  t h r o u g h  r e a r i n g  s t a g e s  b a s e d  o n  C a r s o n  H a t c h e r y  d a t a  ( H o w e l l  et a l .  1 9 8 5 ) .
5 . J u v e n i l e  migration  b a s e d  o n  Umatilla  River counts a t  W e s t l a n d  trap; s u b - y e a r l i n g s  r e l e a s e d

in t h e  f a l l ,  y e a r l i n g  r e l e a s e d  in t h e  s p r i n g .
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T a b l e  1  ( l R ) . Hatchary relaaaea  of  spr ing chinook sa lmon into  the  Umat f 1 la River subbaain  by brood year end i f marked, by coded  Hire  tag Codaa.

Brood Stock Hatchary L i f e Release Release F i s h / Ntir Release CUT/
Year Stage Date (1) Date (2) lb Released Locat ion Fin  c[ip

1 9 8 4  Caracm
1 9 8 5  C a r s o n ,
1 9 8 5  Caraon
1 9 8 5  Caraon
1 9 8 6  C a r s o n
1 9 8 6  Caraon
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n

Carson
Irrigon
lrrigon
Caraon
oxbow
Bonnevi  1
Bonnavi  1
Bonnavi  1
Bonnavi  1

e
e
e
e

1 9 8 6  C a r s o n Bonnavi  1 le
1 9 8 6  C a r s o n
1 9 8 6  Caraon
1 9 8 6  C a r s o n
1 9 8 6  C a r s o n
1 9 8 6  Caraon
1 9 8 7  Lookinggl  aas
1 9 8 7  Looki  ngglass
1 9 8 7  Lookingglasa
1 9 8 7  LookinggLass
1987 Looki nggl ass
1987 Looki nggl  ass
1 9 8 7  Lookingglass
1 9 8 7  Lookingglass
1987 Look i nggl  ass
1987 Looki nggl  ass
1 9 8 7  Lookingglass
1 9 8 7  Lookingglass
1987 Looki ngg 1 asa
1987 Looki ngg[ass
1987 Looki nggl  ass
1987 Looki nggl  ass
1 9 8 8  Lookingglass
1 9 8 8  Lookin991asa
1988 Looki ngg(  ass
1988 Looki ngglass
1 9 8 8  Lookingglass
1 9 8 8  Lookingglass
1 9 8 8  Lakingglass
1 9 8 S  Lookingglaaa
1 9 8 8  Lookingglass
1 9 8 S  Lookingglaas

Bonnavi  1 la
Bonnavi  [ le
B o n n e v i l l e
Carson
Caraon
Bonnevi  1 le
Bonnavi  11 a
Bonnavi  1 le
Bonnevi  1 le
Bonnevi  1 Ie
Bonnevi  1 le
Bonnevi  1 le
Bonnevi  1 le
Bonnevi  1 la
Bonnevi  1 le
Bonnevi  I Ie
Bonnevi l le
Bonnevi l le
Bomevi  I ie
Bonnevi  1 le
Bonnevi  1 (e
Bonnevi  1 [a
Bonnevi  11 e
Bonnevi 1 (e
Bonnevi  1 la
Bonnevi  1 la
Bonnevi l le
Bonnavi  1 la
Bonnevi  1 la
Bonnevi  i (a
Bormavi  1 le

SMO[ t 03/ 27/86 --
fry 04/07/86 --
fry lD/21/86 --
SllU)i t 0 4 / 2 1 / 8 7  0 4 / 2 4 / 8 7
f r y 04/D9/87 - -
Slllo[  t 03/29/88 04/20/88
Slld t 0 3 / 2 9 / 8 8  04120/88
SlllO( t 03/29/88 04/20/88
S(IIO[  t 0 3 / 2 9 / 8 8  0 4 / 2 0 / 8 8
amol t  0 4 / 1 8 / 8 8  0 4 / 2 0 / 8 8
smdt  0 4 / 1 8 / S 8  0 4 / 2 0 / 8 8
s m e l t  D4/18/88  04/2218S
amol t 04/18/88 04/22/88
Snlolt  04/11/88 --
Snlolt 04/11/88 04/12/88
fry 11/08/88 --
fry 11/08/88 --
f r y 11108188 - -
f r y 1 1 / 0 8 / 8 8  - -
f r y 1 1 / 1 0 / 8 8  - -
f r y 11/10/88  - -
f r y 11/10/88  - -
f r y 1 1 / 1 0 / 8 8  - -
SMOi  t 03/1 0/89 05/23/89
SId t 0311D189  D5123189
Sllld  t  0 3 / 1 0 / 8 9  0 5 / 2 3 / 8 9
Sllld t 0 3 / 1 0 / 8 9  0 5 / 2 3 1 8 9
SmO [ t 0 3 / 2 7 / 8 9  0 3 / 2 8 / 8 9
SlllO( t 0 3 / 2 7 / 8 9  0 3 / 2 8 / 8 9
amo[ t  0 3 / 2 7 / 8 9  0 3 / 2 8 / 8 9
amo[ t D3127/89  0 3 / 2 8 / 8 9
f r y 1 0 / 1 3 / 8 9  - -
f r y 1 0 / 1 3 / 8 9  - -
f r y 1 0 / 1 3 / 8 9  - -
f r y 1 0 / 1 3 / 8 9  - -
f r y 1 0 / 1 3 / 8 9  - -
f r y 1 0 / 1 3 / 8 9  - -
f r y 1 0 / 1 3 / 8 9  - -
amdt  0 3 / 2 2 / 9 0  - -
Sllld  t 03/22/90 --
amol t 03/22/90 --

2 2 . 8
8 9 . 0
1 5 . 0
1 0 . 4

1 9 9 . 0
10.1
10.1
10.1
10.1

8 . 7
8 . 7
8 . 7
8 . 7

1 0 . 4
8 - 1 0
11.1
11.1
11.1
11.1
2 1 . 4
2 1 . 4
2 1 . 4
2 1 . 4
1 0 . 5
1 0 . 5
1 0 . 5
1 0 . 5
1 0 . 6
1 0 . 6
1 0 . 6
1 0 . 6
1 2 . 0
1 2 . 0
1 2 . 0
1 2 . 0
1 2 . 0
1 2 . 0
1 2 . 0
9 . 0
9 . 0
9 . 0

99,970
300,438
97,337
99,897
169,100
26,640
25,863
25,853
25,972
26,319
25,722
26,252
21,388
89,268
100,000
25,987
24,070
25,356

119
410
393
376

25,42;
27,004
25,386
1,793

27,585
27,550
24,165

24 ,~f
28,109
27,299
27,137
28,560
27,695

540
26,638
26,160
26,8SS

Boni fer pond
Umetilta  R iver
Boni fer pond
Bonifer  pond
Umetilla  R iver
Meachem Creek
Meachem Creek
Meacham Creek
Meachem Creek
Umetilla  R iver
Lknetilla  R iver
Umatilla  R iver
Lhnatilla  R iver
Umetilla  R iver
Umati  [la River
Umetilla  R iver
Umetiila  R iver
Umeti  Lla R iver
Umetilia  R iver
Umetitia  R iver
Umetiila  R iver
Umatilla  R iver
Umetilla  R iver
Meachem Creek
Meacham Creek
Meacham Crack
Meachem Crack
Maachem Creek
Meachem Creak
Meacham Creek
Meacham Creek
Heachem  Creek
Meachem Creek
Meacham Creek
Meachem Creek
Meacham Creek
Ueacham Creek
Maachem Creek
Boni fer pond
Bonifer  pond
Boni fer pond

No mark
No mark
No mark
No mark
No mark
0 7 - 4 3 - 2 5
0 7 - 4 3 - 2 6
0 7 - 4 3 - 2 7
No mark
0 7 - 4 3 - 2 8
0 7 - 4 3 - 2 9
0 7 - 4 3 - 3 0
No mark
No mark
No mark
0 7 - 4 4 - 2 7
0 7 - 4 4 - 2 9
0 7 - 4 4 - 3 0
No mark
0 7 - 4 4 - 2 0
0 7 - 4 4 - 2 3
0 7 - 4 4 - 2 4
No mark
0 7 - 4 4 - 3 3
0 7 - 4 4 - 3 4
0 7 - 4 4 - 3 6
No mark
07-44-39
07-44-40
07-44-43
No mark
0 7 - 5 0 - 6 3
0 7 - 5 1 - 0 1
0 7 - 5 1 - 0 2
0 7 - 5 1 - 0 3
0 7 - 5 1 - 0 4
0 7 - 5 1 - 0 5
No mark
0 7 - 5 1 - 0 6
0 7 - 5 1 - 0 7
0 7 - 5 1 - 0 s
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T a b l e  1  ( l R ) . (cont .  )  Hatchery releaaes  of sprins!  ch inook aal~ into the Umatilla  River subbaain  by brood year  and i f  marked,  by  coded wire tag codes.

Brood Stock Hatchery L i f e Release Release F i s h / Nunber Re 1 ease CUT/
Year Stage Date (1) Date (2) lb Released Locat ion F i n  c l i p

1 9 B B  Lookingglaaa Bonnevi  [ Ie smoit  0 3 / 2 2 / 9 0  - - 9 . 0
1 9 8 B  Lookingglass

3 3 , 8 2 4  Bonifar  p o n d No mark
Bonnevi  1 [e smott 03 f22190 0 3 / 2 3 / 9 0 9 . 6 2 5 , 6 1 1  Meacham C r e e k

1 9 8 8  Lookinggtass
0 7 - 5 1 - 0 9

Bonnevi  1 le molt 0 3 / 2 2 / 9 0  0 3 / 2 3 / 9 0 9 . 6
1 9 8 S  Lookingglass

2 6 , 3 0 7  Heacham  C r e e k 0 7 - 5 1 - 1 0
Bonnev i 11 e s m e l t  0 3 / 2 2 / 9 0  0 3 / 2 3 / 9 0 9 . 6 2 5 , 1 7 2  Meacham C r e e k

19BB Lookinggiass Bonnevi  [ 1 e
0 7 - 5 1 - 1 1

s m e l t  0 3 / 2 2 / 9 0  0 3 / 2 3 / 9 0 9 . 6 3 9 , 2 3 2  Meacham C r e e k No mark

a Est imates are  f rom Oregon Department  of  F ish and Uild(ife  (unpubl ished data) .
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Table 2 (AE). Emigration of coded wire tagged hatchery spring chinook salmon released in the Umatilla River
~ubbaaina,b.

Hatchery/Release Recovery Site, Recovery N u m b e r Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

Umatilla River Columbia Riverc Hatchery Returns
1988 . . 5 5

Umatilla River Cowlitz River Hatchery Returns
1988 -- 1 1

a Based on the following tag codes: 07-43-25, 07-43-28, 07-43-29.
b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag database.
c Recovery site in the mainstem Columbia River below Bonneville Dam.
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UMATILLA RIVER SUBBASIN

Naturally Produced Fall Chinook Salmon

GEOGRAPHIC LOCATION

The Umatilla subbasin  covers 2,290 square miles in Northeast Oregon (Confederated Tribes of the
Umatilla Indian Reservation and Oregon Department of Fish and Wildlife 1990). With the
headwaters originating in the Blue Mountains, the river flows northwesterly across the Umatilla
plateau 115 miles to its confluence with the Columbia River at RM 289. The mouth of the Umatilla
River is located above Bonneville, The Dalles, and John Day dams in the mainstem Columbia.

ORIGIN

Wild fall chinook were once abundant in the Umatilla River subbasin, but upon completion of the
Hermiston Power and Light and Three Mile dams in 1910 and 1914, respectively, the run went
extinct. Problems which contributed to the runs extinction include dewatering of the mainstem
Umatilla River, degradation of headwater habitat, and mortalities at Columbia River dams
(Confederated Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and
Wildlife 1990). The subbasin is currently being supplemented with hatchery fish to re-establish a
naturally producing run (see UMATILLA RIVER SUBBASIN, Hatchery Produced Fall Chinook
Salmon).

DISTRIBUTION

SL!bbam

Historical spawning and rearing distribution of fall chinook salmon is not documented for the
Umatilla River subbasin. Habitat considered suitable for spawning and rearing is located throughout
most of the mainstem  Umatilla River and in Meacham  Creek (Figure 1). The quality of habitat
considered suitable for spawning and rearing varies throughout the subbasin (Tables 1 and 2).

ADULT LIFE HISTORY

Stravq
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Coded wire tagged stray hatchery fall chinook recovered in the Umatilla River subbasin include fish
that were released as juveniles in the Trinity River in California and Rock Creek in Washington
(Table 3). Coded wire tags were primarily recovered from fish returning from subbasin hatchery
production releases (Table 3).



Figure 1. Fall Chinook distribution in the Umatilla River subbasin,
based on the NPPC nresence\absence data base (solid and dashed
lines respectively) ‘and the ‘BPA Geographic Information System.



Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality of
Umatilla River subbasin fall chinook production area.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 77.0 23.0 0.0 0.0 -- 102.4 --

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical features
such as waterfall barriers, as well as degradation caused by man.

T a b l e  2  (HB-2). Estimated amount of rearing only habitat by quality of Umatilla
River subbasin fall chinook production area.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 0.0 0.0 0.0 0.0 -- 0.0 --

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presenceiabsence  database.

b Ratings of fair and poor habitat quality may reflect natural physical features
such as waterfall barriers, as well as degradation caused by man.



Table 3 (AI). Non-harvest recoveries of coded wire tagged hatchery fall chinook salmon in the
subbasina~ b.

Hatchery/Release Recovery Site, Recovery Number Total Numb
Site Run Year(s) Method Recovered Estimated

( PSMFC

Umatilla River Umatilla River Trap Returns
1986 -- 73
1988 -- 600 8

Trinity River Umatilla River Trap Returns
1988 -. 1

Rock Creek, WA Umatilla River Trap Returns
1988 -- 1

a Based on the following tag codes: 06-56-28, 07-27-41, 07-31-24, 07-31-27, 07-33-26, 07-33-27
07-38-24, 07-38-25, 07-38-26, 07-38-27, 07-38-28, 07-38-29, 07-38-30, 07-38-31, 07-38-32, 07
07-40-36, 07-40-37, 07-40-38, 07-40-39, H5-07-04

b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag da
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UMATILLA RIVER SUBBASIN

Hatchery Produced Fall Chinook Salmon

ORIGIN

Hatchery fdl chinook were released into the subbasin beginning in 1982 tore-establish a naturally
producing run, provide broodstock for an ongoing hatchery program in the subbasin, sustain sport
and tribal fisheries, and assist in meeting Columbia River Basin fish production goals (Confederated
Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and Wildlife 1990).
Stocks used for hatchery supplementation include the Spring and Tanner creek stocks and the
Washington and Columbia River substocks of the Upriver Bright stock. Long range plans for the
hatchery program are to have broodstock collected from naturally and hatchery produced fish
returning to Threemile  Dam and the Minthom facility. In addition, subbasin  hatchery production
will also be obtained from the upriver bright stock of fall chinook at Bonneville Hatchery
(Confederated Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and
Wildlife 1990).

DISTRIBUTION

Juvenile hatchery fall chinook are primarily released into the mainstem Umatilla River and
Meacham Creek with occasional releases at Bonifer Pond. Historically, fall chinook were released
into the lower river, at less than an optimum time, in order to reduce mortalities at irrigation
diversions (Confederated Tribes of the Umatilla Indian Reservation and Oregon Department of Fish
and Wildlife 1990). Closer regulation of irrigation diversions have reduced potential losses,
thereby, making it more feasible to release smelts in the upper subbasin. Hatchery releases in the
upper subbasin are designed to provide smelts more time to imprint on potential spawning and
rearing areas and to the outflow at hatchery facilities (Confederated Tribes of the Umatilla Indian
Reservation and Oregon Department of Fish and Wildlife 1990).

Approximations of the temporal distribution of adult immigration, adult holding, spawning,
incubation, emergence, rearing, and juvenile outmigration were reported in Confederated Tribes of
the Umatilla Indian Reservation and Oregon Department of Fish and Wildlife (1990) and are
presented in Figure 1. The methodology used to generate these approximations is unknown.

PRODUCTION

Releases

Egg

There are no records of releases into the subbasin.

Fry

There are no records of releases into the subbasin.
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Fingerling

There are no records of releases into the subbasin.

Smelt

Hatchery facilities in which smelts were reared or acclimated prior to release in the subbasin include
Bonneville, Irrigon,  Bonifer Pond, and Spring Creek (Table 1). Annual numbers released ranged
$xneWfi769  to 3,805,193 (Table 1). Size, at release ranged from 109.0 to 4.7 fish per pound

.

Jack and Adult

There are no records of releases into the subbasin.

ADULT LIFE HISTORY

Escapement

Subbasin

Numbers: No brood year specific estimates of escapement are available. Run year specific
estimates of escapement are available in Confederated Tribes of the Umatilla Indian Reservation and
Oregon Department of Fish and Wildlife (1990) and Olson et al. (1990) and from Confederated
Tribes of the Umatilla Indian Reservation (unpublished data).

Fork LenQth

No brood year specific estimates are available. Run year specific estimates are available in
Confixkxated  Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and
Wildlife (1990).

Mark Recoverie$

Coded wire tagged hatchery fall chinook, released as juveniles in the Umatilla River subbasin, were
recovered in the mainstem Columbia River from the estuary to Priest Rapids Dam and in the Snake
River and Little White Salmon River subbasins (Table 2).

DISEASES

There are no hatchery facilities in the Umatilla River subbasin that have historically held or reared
hatchery fall chinook prior to release in the subbasin. For information on parasites and disease
agents of subbasin hatchery production that is held or reared at hatchery facilities located outside of
the subbasin see LOWER COLUMBIA RIVER SUBBASIN, Hatchery Produced Fall Chinook
Salmon, DISEASES.
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Fiqure 1  (TT). F r e s h w a t e r  life h i s t o r y  f o r  U p r i v e r  River Bright  (URB) f a l l  c h
B o n n e v i l l e  Hatchery, r e l e a s e d  in the Umat_illa  River  subbasin  ( C o n f e d e r a t e
Umatilla  Indian Re~ervation  a n d  O r e g o n  D e p a r t m e n t  o f  Fish and-Wildlife  1 9

D e v e l o p m e n t a l  Stages MAMJJASONDJF MAMJJASONDJF  M

N o t e s :
1. T h e  d e v e l o p m e n t a l  s t a g e  timing r e p r e s e n t s  b a s i n - w i d e  a v e r a g e s , l o c a l  c o n d

some variability.
2 . D o u b l e  thick bars indicate  p e r i o d s  o f  h e a v i e s t  a d u l t  migration.
3 . Adult m i g r a t i o n  b a s e d  o n  Umatilla  R i v e r  r e t u r n s ,  1 9 8 6 - 8 8 . R e t u r n s  to B o

are  in late A u g u s t - e a r l y  N o v e m b e r .
4 . Adult  h o l d i n g  t h r o u g h  e m e r g e n c e  times b a s e d  o n  B o n n e v i l l e  H a t c h e r y  d a t a  

P e r s . Comm . )
5. J u v e n i l e  m i g r a t i o n  times b a s e d  o n  Umatilla River c o u n t s  at W e s t l a n d  trap 

at Brownell  Diversion;  y e a r l i n g  r e l e a s e s , s u b - y e a r l i n g  spring a n d  f a l l  r



Table  1  (TR). H a t c h e r y  releaaes  of fall chinook salmon into the Umati  lta River subbesin  by brood year  end i f  marked,  by  coded wire  tag Codaa.

Brood Stock b Hatchery Life R e l e a s e Release F i s h / Ntmber Re[  ease cuT/
Year Stage Date (1) Date (2) lb Released Locaticm F i n  c l i p

1981
1981
1981
1981
1981
1981
1981
1982
1982
1983
1983
1983
1983
1984
1984
1984
1984
1984
1984
1984
1984
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985

Spring Cr
Spring ,Cr
Spr ing  Cr
Tanner Crc
Tanner Cr c

Col.  R .  (UB)
Col.  R .  (UB)
Cot.  R .  (UB)
Col.  R .  (UB)
Col.  R .  (UB)
Col.  R .  (UB)
Cot  .  R. (UB)
Col.  R .  (UB)
CO1. R .  (UB)
Coi.  R .  (UB)
Cot.  R .  (UB)
Col.  R .  (UB)
Col.  R .  (UB)
Cot.  R .  (UB)
Col.  R .  (UB)
Col.  R .  (UB)
Col.  R .  (UB)
Col.  R .  (UB)
Col.  R .  (UB)
COL. R .  (UB)
Col.  R .  (UB)
Col.  R .  (UB)
Cot. R .  (UB)
Col.  R .  (UB)
Col.  R .  (UB)
C o t .  R .  (UB)
col.  R .  (UB)
Cot. R .  (UB)
Col.  R .  (UB)
Col.  R .  (UB)
Cot. R .  (UB)
C o t .  R .  (UB)
Cot.  R .  (UB)
COi. R .  (U8)
CO1. R .  (U8)
C o t .  R .  (UB)
col. R .  (UB)

Spring Cr NFH
Spring Cr NFH
Spring Cr NFH
B o n n e v i l l e
Bonnevi  1 le
B o n n e v i l l e
8omwville
Bonneville
Bonnevi  1 (e
8orweville
8onnevi  1 le
B o n n e v i l l e
Bonnevi  1 le
Bonifer pond
Bonifar pond
B o n n e v i l l e
Bomavil[e
Irrigon
Irrigon
Irrigon
Irrigon
Bonnevi  1 t e
Bonnevi  I le
Bonnevi  i le
Bonnevi  1 le
Bonnevi  11 e
Bonnevi  ( le
Bonnevi  i 1 e
Bonnevi  i le
Bonnavi  t le
Bonnevi  i le
Bonnevi  1 le
Bonnevi  I le
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon

Smelt
Slnolt
Slnolt
Slnolt
Smelt
Smelt
Snlolt
alnolt
Smelt
Slnolt
slldt
Smelt
Sinott
Snloit
Smelt
Smott
Snlolt
Smelt
Smelt
Slnolt
Slnolt
Smelt
Smelt
molt
smelt
SInolt
Smit
molt
molt
SInolt
molt
molt
molt
molt
molt
molt
ainolt
Slno(t
Smelt
Slnolt
molt
molt

0 4 / 1 2 / 8 2  0 4 / 1 3 / 8 2
0 4 / 1 2 / 8 2  0 4 / 1 3 / 8 2
04  f12/82  0 4 / 1 3 / 8 2
0 4 / 1 4 / 8 2  0 4 / 2 0 / 8 2
0 4 / 1 4 / 8 2  0 4 / 2 0 / 8 2
0 3 / 2 4 / 8 3  0 4 / 1 8 / 8 3
0 3 / 2 4 / 8 3  0 4 / 1 8 / 8 3
0 3 / 1 6 / 8 4  0 3 / 2 3 / 8 4
0 3 / 1 6 / 8 4  0 3 / 2 3 / 8 4
0 6 / 1 8 1 8 4  0 6 / 2 9 / 8 4
0 6 / 1 8 / 8 4  0 6 / 2 9 / 8 4
0 3 / 1 2 / 8 5  0 3 / 2 9 / 8 5
0 3 / 1 2 / 8 5  0 3 / 2 9 / 8 5
1 0 / 2 3 / 8 5  - -
1 0 / 2 3 / 8 5  - -
0 6 / 1 7 / 8 5  0 6 / 2 0 / 8 5
0 6 / 1 7 / 8 5  0 6 / 2 0 / 8 5
0 3 / 0 3 / 8 6  - -
03/10/86 --
03/21/86 03/25/86
03/21/86 03/25/86
03/23/87 --
03/23/87 --
03/23/87 --
03/23/87 --
03/23/87 --
03/23/87 --
03/29/87 --
03/29/87 --
03/29/87 --
03/29/87 --
03/29/87 --
03/29/87 --
06/09/86 06/11/86
06/09/86 06/11/86
06/09/86 06/11/86
06/09/86 06/11/86
06/09/86 06/11/86
06/09/86 06/11/86
06/09/86 06111/86
06/09/86 06/11/86
06/09/86 06/11/86

79.0 47,905  Umetiila  R i v e r
7 9 . 0  1 0 4 , 9 5 5  Umetilla  R i v e r
7 9 . 0  8 2 5 , 4 7 6  Umstilla  R i v e r
9 2 . 0  1 0 2 , 3 8 6  Umati(la  R i v e r
9 2 . 0  2 , 7 2 4 , 4 7 1  Ihnatilla  R i v e r

5 . 9 9 9 , 5 7 0  14eachem  C r e e k
5 . 9 1 9 9  Meachsm C r e e k
8 . 6 9 6 , 4 4 8  Heachem  C r e e k
8 . 6  1 2 9 , 8 0 3  Meachem C r e e k

8 5 . 1 2 1 0 , 4 4 1  lknetilia  R i v e r
8 5 . 1 7 5 3 , 2 2 7  lhnstilla  R i v e r

7 . 8 8 8 , 3 0 6  Wnetil(a  R i v e r
7 . 8  1 0 9 , 0 0 0  Umstilla  R i v e r

1 6 . 2 3 0 , 8 3 8  IJnatilla  R i v e r
1 6 . 2 1 9 , 9 8 2  Umetilla  R i v e r
9 2 . 3  2 0 6 , 7 5 6  Umeti([a  R i v e r
9 2 . 3  3 , 0 1 0 , 6 5 7  Umetilla  R i v e r

05-08-51
05”10-57
No mark
0 7 - 2 6 - 6 3
No mark
0 7 - 2 7 - 4 1
No mark
0 ? - 2 8 - 2 9
No mark
0 7 - 3 1 - 2 4
No mark
0 7 - 3 1 - 2 7
No mark
0 7 - 3 1 - 6 2
No merk
0 7 - 3 3 - 2 6
No merk

4.7 - 75;355 Bonifer  pimd No mark
4 . 7
4 . 8
4 . 8
8 . 6
8 . 6
8 . 6
8 . 6
8 . 6
8 . 6
8 . 1
8 . 1
8 . 1
8 . 1
8 . 1
8 . 1

8 6 . 0
8 6 . 0
8 6 . 0
8 6 . 0
8 6 . 0
8 6 . 0
8 6 . 0
8 6 . 0
8 6 . 0

4 0 , 4 2 4  Bonifer  p o n d
8 8 , 3 9 6  Umetilla  R i v e r

1 1 6 , 2 0 5  Umetilla  R i v e r
1 0 , 2 5 3  Umetitla  R i v e r
9 , 9 7 0  Umetii(a  R i v e r

1 0 , 1 3 5  Umetilla  R i v e r
1 0 , 0 5 3  Umetilla  R i v e r
1 0 , 0 8 1  Umatil[a  R i v e r
5 1 , 1 8 2  Umstilla  R i v e r
1 0 , 1 0 3  (hnetilla  R i v e r
1 0 , 2 4 3  Umetilia  R i v e r
9 , 9 1 7  Umetilla  R i v e r
9,696 Umstilta  R i v e r
9 , 8 7 6  Umeti(le  R i v e r

5 8 , 9 3 7  Umetilla  R i v e r
2 0 , 6 3 6  Umetilla  R i v e r
2 1 , 3 3 5  Uinatilla  R i v e r
2 0 , 6 9 0  Umetilla  R i v e r
2 0 , 1 7 0  Umetilla  R i v e r
2 0 , 9 8 2  Umatii[a  R i v e r
2 0 , 8 1 5  Ihtatilla  R i v e r
2 1 , 6 5 9  IJnetilla  R i v e r
2 0 , 2 6 9  Unetilla  R i v e r
2 0 , 8 %  Lhnati(la  R i v e r

No mark
0 7 - 3 3 - 2 7
No mark
0 7 - 3 8 - 2 8
0 7 - 3 8 - 2 9
0 7 - 3 8 - 3 0
0 7 - 3 8 - 3 1
0 7 - 3 8 - 3 2
No mark
0 7 - 3 8 - 2 3
0 7 - 3 8 - 2 4
0 7 - 3 8 - 2 5
0 7 - 3 8 - 2 6
0 7 - 3 8 - 2 7
No mark
0 7 - 3 8 - 3 3
0 7 - 3 8 - 3 4
0 7 - 3 8 - 3 5
0 7 - 3 8 - 3 6
0 7 - 3 8 - 3 7
0 7 - 3 8 ” 3 8
0 7 - 3 8 - 3 9
0 7 - 3 8 - 4 0
0 7 - 3 8 - 4 1
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Table  1  ( lR) .  (cont .  )  Hatchery re leases of  fat i ch inook salmon  into the Umati  1 la  River  subbasin  by brood year  and i f  marked,  by  coded uire tag Codes.

Brood Stock b Hatchery L i f e Release Releasa F i s h / Nunber Release CUT/
Year Stage Date (1) Date (2) lb Released Locat ion F i n  c l i p

1 9 8 5  C O ( .  R .  (UB)
1 9 8 5  Cot.  R .  (UB)
1986 Wash.  Br ights
1 9 8 6  Uash.  B r i g h t s
1 9 8 6  Uash.  B r i g h t s
1986 Uash. B r i g h t s
1 9 8 6  Uash. B r i g h t s
1986 Wash.  Br ights
1986 Uash. B r i g h t s
1 9 8 6  C o t .  R .  (UB)
1 9 8 6  Col.  R .  (UB)
1 9 8 6  Col.  R .  (UB)
1 9 8 6  Col.  R .  (UB)
1 9 8 6  Col.  R .  (UB)
1 9 8 6  Col.  R .  (UB)
1 9 8 7  Uash. B r i g h t s
1 9 8 7  Uash. B r i g h t s
1 9 8 7  Uash. B r i g h t s
1 9 8 7  Uash. B r i g h t s
1 9 8 7  Uash. B r i g h t s
1 9 8 7  Uash.  B r i g h t s
1 9 8 7  Uash. B r i g h t s
1 9 8 7  Uash. B r i g h t s
1 9 8 7  Uaah. B r i g h t s
1 9 8 7  Uash. B r i g h t s
1 9 8 7  cot . R .  (UB)
1 9 8 7  Col.  R .  (UB)
1 9 8 7  Coi . R .  (U8)
1 9 8 7  CO( . R .  (UB)
1 9 8 7  CO( . R .  (UB)
1 9 8 7  CO(. R .  (UB)
1 9 8 8  Uash. B r i g h t s
1 9 8 8  Uash. B r i g h t s
1 9 8 8  Uash. B r i g h t s
1988  Uaah.  B r i g h t s
1988 Wash.  Br ights
1 9 8 8  Uaah.  B r i g h t a
1 9 8 8  Uaah.  B r i g h t s
1 9 8 8  Uash.  B r i g h t s
1988 Wash.  Br ights
1988  Uash.  B r i g h t s
1 9 8 8  b/aah.  B r i g h t s
1 9 8 8  Uash.  B r i g h t s

Irrigon
Irrigon
!rrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Bonnevi  1 (e
Bonnevi l le
Bonnevi  1 {e
Bonnevi  I ie
Bonnevi l le
Bonnevi  [ [e
Bonnevi l le
Bonnevi  11 e
Bonnevi  [ le
Bonnevi  1 le
Bonned 1 I e
Bonnevi  1 le
Bonnevi  11 e
Bonnevi  1 le
[rrigon
Irrigon
Bonnevi l le
Bonnevi  1 le
Bonnevi l le
Irrigon
Irrigon
Irrigon
Irrigon
frrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon

Smelt
Smelt
Smelt
Smott
Smo[t
Smott
Smelt
Smlt
Smoit
Sm(t
Smelt
molt
Smelt
Smo(t
Smelt
Smo(t
molt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smlt
Smelt
Smelt
Smott
Smo(t
Smott
molt
Smo(t
molt
Smott
Smelt
Smo(t
molt
Smelt
Smelt
Smelt
Smelt
Smelt

06/09/86 06/1 1/86
06/09/86 06/1 1/86
05/05/87  05/08/87
05/05/87  05/08/87
05/05187  05/08/87
05/05/87 05/08/87
07/14/87 --
07/14/87 --
07/14/87 --
03/24/88 03/25/88
03/24/88 03/25/88
03/24/88 03/25/88
03/27/88 03/28/88
03/27/88 03/28/88
03/27/88 03/28/88
11/03/88 11/04/88
1 1/03/88 1 1/04188
1 1/03/88 1 1/04/88
1 1/03/88 1 1/04/88
1 1/03/88 1 7/04/88
1 1/03/88 1 f/04/88
1 1/03/88 1 1/04/88
1 1/03/88 1 1/04/88
05/04/88 05/06/88
05/04/88 05/06/88
03/01/89 --
03/01/89 --
03/02/89 --
06/01/88 --
06/01/88 --
06/01/88 --
05116/89 --
05/16/89 --
05/16189 --
10/18/89 --
10/18/89 --
10/18/89 --
10/18/89 --
10118/89 --
10/18/89 --
10/18/89 --
05/15189 05/17/89
05/15/89 05/16/89

86.0 21,694 Umatil[a  River 07-38-42
86.0 1,815,799 Umatil[a River No mark
6 0 . 4 4 0 , 7 9 3  Umetilla  R i v e r 0 7 - 3 9 - 1 2
6 0 . 4 4 1 ,  W6 Umatilla  R i v e r 0 7 - 3 9 - 1 3
6 0 . 4 3 9 , 1 8 7  umetil(a  R i v e r 0 7 - 3 9 - 1 4
6 0 . 4  1 , 3 5 1 , 2 4 5  thnstilia  R i v e r No mark
20.0
20.0
20.0
8.8

;::
10.2
10.2
10.2
8.6
8.6
8.6
8.6
9.8
9.8
9.8
9.8

643
645
632

4 2 , 0 6 8
3 8 , 9 7 8
1 9 , 1 5 9
3 9 , 5 0 9
3 8 , 4 0 5
2 1 , 0 7 6
2 4 , 6 5 6
2 3 , 4 0 3
2 5 , 0 8 9
2,840
4,438
4,289
4,533

560
6 8 . 3 198,285
6 8 . 3  1 , 6 8 8 , 4 7 2

7 . 8 3 2 , 6 6 5
8 . 6 93,291

9 1 , 4 8 7
9~:; 2i3,695
8 6 . 4 744,320

1 0 9 . 0  4 1 0 , 9 0 0
7 5 . 0 5 2 , 2 2 8
7 5 . 0 49,771
75.0 52,244
10.9 26,358
10.9 25,028
10.9 25,438
1 1 . 0 2 6 , 7 9 0
1 1 . 0 2 4 , 2 8 5
11.0 2 5 , 3 5 0
1 0 . 9 137
6 1 . 0  8 6 3 , 1 5 0
6 7 . 0  6 5 3 , 5 8 5

Umetilla  R iver
Umetil  La R iver
Umstilla  R iver
Umetilta  R iver
Umstilla  R iver
Umetil(a  R iver
Meacham Creek
Meacham Creek
Meacham Creek
Umatilla  R iver
Umetilla  R iver
Umstilla  R iver
Umstilla  R iver
thnat  illa R iver
Umstilia  R iver
Umetilta  R iver
Umatilla R iver
Umeti  (la River
Umatilla R iver
Umeti  [la River
ihnatitla  R iver
Umetilla R iver
Umati(la  R iver
Umatilla  R iver
(hnet illa  R iver
Umatilla  R iver
Umstilla  R iver
Umstilla  R iver
Umstilla  R iver
Umatilla  R iver
Umstilla R iver
Umatilla  Rivar
Umetilla  R iver
thnatilla  R iver
Umetilla R iver
Ihnstilla  R iver
Umatilla  R iver

07-39-15
07-39-16
07-40-35
07-40-38
07-40-39
No mark
0 7 - 4 0 - 3 6
0 7 - 4 0 - 3 7
No mark
0 7 - 4 5 - 3 6
0 7 - 4 5 - 3 7
0 7 - 4 5 - 3 8
No mark
0 7 - 4 5 - 3 9
0 7 - 4 5 - 4 0
0 7 - 4 5 - 4 1
No mark
07-50-07
No mark
No mark
No merk
No mark
No mark
No mark
No mark
0 7 - 4 6 - 4 6
0 7 - 4 6 - 4 7
0 7 - 4 6 - 4 8
0 7 - 4 7 - 5 3
0 7 - 4 7 - 5 4
0 7 - 4 7 - 5 7
0 7 - 4 7 - 5 8
0 7 - 4 7 - 6 0
0 7 - 4 7 - 6 3
No mark
No mark
No mark
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Tab[e  1  ( l R ) . (cont .  )  Hatchery ra[eases  of fal 1 ch inook salman  into the Uneti  [ la River subbesin  by brood year  and i f  marked,  by coded wire  tag Codes.

Brood Stock b Hatchery Li f ●  Releasa Release Fish/  Ntir Release cuT/
Year Stage Date (1) Date (2) lb Released LoCat ion F i n  c l i p

1988 Wash.  Br ights
19SS Mash.  Br ights
1988 Wash.  Br ights
1 9 8 8  Cot. R .  (UB)
1 9 8 8  Col.  R .  (UB)
1 9 8 8  Col.  R .  (UB)
1 9 8 8  Col.  R .  (UB)
1 9 8 8  Cot . R. (UB)
1 9 8 8  Cot. R .  (UB)
1 9 8 8  Col  . R. (UB)

Irrigon
Irrigon
Irrigon
Bonnevi  1 [e
Bonnevi  1 (e
Bonnevi  1 le
Bonnevi  1 le
Bonnevi  11 e
Irrigon
Irrigon

Smelt
molt
amolt
Snlolt
Slldt
Smelt
Smelt
smelt
Snlolt
Snlolt

0 5 / 1 5 / 8 9
0 5 / 1 6 / 8 9
0 5 / 1 6 / 8 9
0 3 / 1 9 / 9 0
0 3 / 2 0 / 9 0
0 3 / 2 0 / 9 0
03/21 /90
0 3 / 2 1 / 9 0
05/1 7/89
0511  7/89

. .

. .

. .
-.
03/21/90
. .
. .
0 3 / 2 6 / 9 0
. .
. .

72.0
80.0
68.0
8.3

U
8.0

7U
79.0

342,000 Umetilta  River
1 5 8 , 0 0 0  Umetilla  R i v e r
2 1 7 , 6 0 0  IJneti (la R i v e r

3 9 , 8 4 0  Umstitla  R i v e r
5 9 , 2 5 0  Umstiila  Rivar
4 1 , 7 6 0  Umetilla  R i v e r
4 4 , 0 0 0  Umetilla  R i v e r
7 0 , 8 7 5  Umetilla  R i v e r

2 9 7 , 4 7 5  Umetiila  R i v e r
3 6 1 , 0 3 0  Umetilla  R i v e r

No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark

~ Est imates ara f rom Oragon  Oepertment of Fish snd Ui Ldl ife (~bl i shed dsta).
UB = U p r i v e r  b r i g h t s .

c  Tule f a l l  c h i n o o k .
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Table 2 (AE). Emigration of coded wire tagged hatchery fall chinook salmon released in the Umatilla River
subbasina~b.

Hatchery/Release Recovery Site, Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

Umatilla River

Umatilla River

Umatilla River

Umatilla River

Umatilla River

Umatilla River

Umatilla River

Columbia Riverc

1985
1986
1987
1988

Columbia Riverd

1985
1986
1987

Snake River
1986

Columbia Riverc

1987
L White Salmon R.

1989
Columbia Riverd

1983
1985
1987

Columbia Rivere

1984
1985
1986
1987
1988

Spawner Surveys
.-
.-
-.
- -

Trap Returns
--
- -
- -

Trap Returns
--

Trap Returns
--

Hatchery Returns
--

Hatchery Returns
--
--
--

Hatchery Returns
--
- -
- -
- -
- -

2
3

10
6

1
1
2

6

2

1

3
2
3

1
--
--
- -

1

44
86

208
127

1
1
2

6

2

1

3
2
3

1
--
--
--

1
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Table 2 (AE). (cont.) Emigration of coded wire tagged hatchery fall chinook salmon released in the Umatilla River
subba~ina,b.

Hatchery/Release Recovery Site, Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

Umatilla River Columbia Riverc Hatchery Returns
1984 .- 2 2
1985 -- 25 27
1986 -- 11 12
1987 -. 49 49
1988 -- 60 60

a Based on the following tag codes: 07-26-63, 07-27-41, 07-28-29, 07-31-24, 07-31-27, 07-31-62, 07-33-26,
07-33-27, 07-38-23, 07-38-24, 07-38-25, 07-38-26, 07-38-29, 07-38-33, 07-38-34, 07-38-35, 07-38-37, 07-38-38,
07-38-39, 07-38-40, 07-38-41, 07-39-12, 07-39-13, 07-39-14, 07-40-36, 07-40-39.

b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag database.
c Recovery site in the mainstem  Columbia River between McNary and Priest Rapids dams.
d Recovery site in the mainstem Columbia River below Bonneville Dam.
e Recovery site in the mainstem  Columbia River between Bonneville and McNary dams.
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UMATILLA RIVER SUBBASIN

Naturally Produced Coho Salmon

GEOGRAPHIC LOCATION

The Umatilla subbasin covers 2,290 square miles in Northeast Oregon. With the headwaters
originating in the Blue Mountains, the river flows northwesterly across the Umatilla plateau 115
miles to its confluence with the Columbia River (RM 289). The mouth of the Umatilla River is
located above Bomeville,  The Dalles, and John Day dams in the mainstem Columbia.

ORIGIN

Wild coho were once abundant in the Umatilla River subbasin, but upon completion of the
Hermiston  Power and Light and Three Mile dams in 1910 and 1914, respectively, the run went
extinct. Problems which contributed to the runs extinction include dewatering of the mainstem
Umatilla River, degradation of headwater habitat, and mortalities at Columbia River dams
(Confederated Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and
Wildlife 1990). The subbasin is currently being supplemented with hatchery fish to re-establish a
naturally producing run (see UMATILLA RIVER SUBBASIN, Hatchery Produced Coho Salmon).

DISTRIBUTION

Historical spawning and rearing distribution of coho salmon is not documented for the Umatilla
River subbasin. Potential spawning and rearing habitat is located in the mainstem  Umatilla River
and in Meacham Creek (Figure 1).

ADULT LIFE HISTORY

No coho from subbasin hatchery production releases have been recovered at hatchery facilities or on
spawning ground surveys outside of the subbasin. All coded wire tag recoveries were from subbasin
hatchery production releases recovered in the Umatilla River subbasin (Table 1).
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Figure 1. Coho distribution  in the Umatilla River subbasin, based on
the NPPC ?xesence\absence  data base (solid and dashed lines
r e s p e c t i v e l y )  a n d  the B P A  G e o g r a p h i c  I n f o r m a t i o n  S y s t e m .

“\

i
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Table 1 (AI). Non-harvest recoveries of coded wire tagged hatchery coho salmon in the Umati

Hatchery/Release Recovery Site, Recovery Number Total Nu
Site Run Year(s) Method Recovered Estima

( PS

Umatilla  River Umatilla  River Trap returns
1988 -- 69

a Based on the following tag codes: 07-36-17, 07-36-24, 07-36-25, 07-43-56, 07-43-57, 07-43-
b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag d
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UMATILLA RIVER SUBBASIN

Hatchery Produced Coho Salmon

ORIGIN

Hatchery coho salmon were released into the subbasin beginning in 1966 tore-establish a naturally
producing run, sustain sport and tribal fisheries, and improve harvest in mainstem Columbia River
fisheries (Confederated Tribes of the Umatilla Indian Reservation and Oregon Department of Fish
and Wildlife 1990). The hatchery program was discontinued from 1970-86 and was again
implemented with the 1985 brood release of hatchery smelts in 1987 (Table 1). Non-indigenous
stocks introduced into the subbasin include the Little White Salmon and Toutle River stocks. Long
range plans for the hatchery program are to have broodstock collected from returning hatchery fish;
once a self sustaining run has been established in the subbasin.

DISTRIBUTION

S!dd@!l

Juvenile hatchery coho are released into the mainstem  of the Umatilla River (Table 1).

Approximations of the temporal distribution of adult immigration, adult holding, spawning,
incubation, emergence, rearing, and juvenile outmigration were reported in Confederated Tribes of
the Umatilla Indian Reservation and Oregon Department of Fish and Wildlife (1990) and are
presented in Figure 1. The methodology used to generate these approximations is unknown.

PRODUCTION

Releases

Egg

Matchboxes were used in 1967 and 1968 to incubate eggs for release as fry into the Umatilla River
subbasin  (Confederated Tribes of the Umatilla Indian Reservation and Oregon Department of Fish
and Wildiife, 1990). Matchboxes were used in 1967 to incubate 500,000 eggs collected from
Cascade Hatchery and in 1968 to incubate 750,000 eggs collected from Little White Salmon
Hatchery.

Fry

Little White Salmon Hatchery released 500,000 and 200,000 fry into the subbasin in 1966 and 1967,
respectively (Table 1). Size at release ranged from 1,312 to 1,087 fish per pound (Table 1).

Fingerling

Carson National Fish Hatchery released 200,040 fingerlings into the subbasin in 1969 (Table 1).
Size at release was 23 fish per pound (Table 1).

Smelt

Hatchery facilities in which smelts were reared or acclimated prior to release in the subbasin  include
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Cascade Hatchery (Table 1). Annual numbers released ranged from 945,670 to 991,271 (Table 1).
Size at release ranged from 19.1 to 11.2 fish per pound (Table 1).

Jack and Adult

There are no mxords of releases into the subbasin.

ADULT LIFE HISTORY

Subbasin

Numbers: No brood year specific estimates of escapement are available. Run year specific
estimates of escapement are available in Confederated Tribes of the Umatilla Indian Reservation and
Oregon Department of Fish and Wildlife (1990) and Olson et al. (1990) and from Confederated
Tribes of the Umatilla Indian Reservation (unpublished data).

Fork Lena

No brood year specific estimates are available. Run year specific estimates of fork length are
available in Confederated Tribes of the Umatilla Indian Reservation and Oregon Department of Fish
and Wildlife (1990).

Mark Recoveri~

Coded wire tagged stray hatchery coho, released as juveniles in the Umatilla River subbasin, were
recovered in the mainstem  Columbia River from the estuary to Priest Rapids Dam and in the Little
White Salmon River subbasin  (Table 2).

DISEASES

There are no hatchery facilities in the Umat.ills River subbasin that have historically held or reared
hatchery coho salmon prior to release in the subbasin. For information on parasites and disease
agents of subbasin  hatchery production that is held or reared at hatchery facilities located outside of
the subbasin  see SANDY RIVER SUBBASIN, Hatchery Produced Coho Salmon, DISEASES.
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Tabte 1 (TR). Hatchery re leases of  coho salmon into  the Ihnatilla  River subbasin  by brood yaar end if nmrked,  by coded wire tag Codaa.

Brood stock Ikatchery L i f a  Ralease Releasa F i s h / N*r Rel  aasa cuT/
Year Stage Data (1) Date (2) lb Released Locat ion F i n  c l i p

-.
. .
. .
1985
1985
1985
1985
1985
1985
1985
1985
1986
‘T986
1986
1986
1986
1986
1986
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988

“1988
1988
1988
1988
1988
1988
1988

L Uhita  Salmon L Uhite Salmon
L Uhite  Salmon L Uhite Salmon
L Uhite  Salmon Caraon
Toutle  R iver Cascade
Toutle  Rivar Cascade
Toutla  R iver Cascade
Toutie  R iver Cascade
Tout(a  R iver Cascade
Toutle  R iver Cascada
Toutle  R iver Cascade
Toutle  R iver Casceda
Toutle River Cascade
Toutle  River Cascade
Toutle  R iver Cascade
Toutla  Rivar Cascade
Toutla  Rivar Casceda
Toutte  R iver cascade
Toutle  R iver Cascade
Toutie  R iver Cescede
Toutle River Cascade
Toutle  R iver Cascade
Toutle  R iver Cascade
Toutle  R iver Cascade
Toutle  R iver Cascade
Toutla  R iver Cascade
Toutle  R iver Csscade
Toutle  R iver Cascade
Toutle  R iver Cescade
Toutle  R iver Cascade
Toutle  Rivar Cascade
Toutle  R iver Cascade
Toutle  R iver Cascade
Toutle  R iver Cascede
Toutle  R iver Cascade
Toutle  R iver Cascade
Toutle  R iver Cascade
Twtle  River Cascade
Toutle  R iver Cascade
Toutle  R iver Cascade
Toutle  R iver Cascade
Toutle  R iver Cascade
Tout[e  R iver Cascade

f r y
f r y
fing.
Smelt
Smelt
Snlolt
Smelt
Slnolt
molt
molt
Smelt
amdt
molt
Smelt
molt
molt
molt
Smelt
Smelt
Snlolt
Slnolt
Snlolt
Smelt
Slndt
Smelt
Slllolt
slldt
Smo(t
Smelt
Slnolt
Smelt
SInoit
Snlolt
Smelt
Snlolt
Snlolt
Smott
Slnott
Smelt
smdt
Slnolt
Smlt

o
0
0
0

:
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
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/ol/66b 12/31/66b
/0116~ 12/31/6@
/01/69 12/31/69b
/14187 --
/20/87 --
/24/87 --
/24/87 --
/29/87 --
/29/87 --
/04/87 --
/04/87 --
/28/88 --
/28/88 --
/28/88 --
/28/88 --
/28/88 --
,/28/88 --
/28/88 04/ 11 /88
1114189 --
/14/89 --
I/14/89 --
I/17/89 --
ill 7/89 --
~/20/89 --
~/21/89 --
~/31/89 --
~/31/89 --
~131/89 --
~/31 /89 --
~/3 1 /89 --
I/31/89 --
/28/90 --
I/28/90 --
,/29/90 --
I/29/90 --
/12/90 --
/12/90 --
~/28/90 03/29/90
~/27/90 --
~127/90 --
~/28/90 --
~/26/90 03/27/90

1 , 3 1 2
1 , 0 8 7
2 3 . 0
1 4 . 3
1 3 . 9
1 3 . 5
1 3 . 5
1 3 . 5
1 3 . 5
1 3 . s
1 3 . 5
1 6 . 8
1 6 . 8
1 7 . 3
1 7 . 3
1 5 . 7
1 5 . 7
16.4
17.1
1 7 . 7
19.1
17.1
1 7 . 6
1 6 . 7
1 7 . 6
1 7 . 2
1 7 . 2
1 7 . 3
1 7 . 3
19.1
19.1
1 3 . 5
1 3 . 5
1 3 . 3
1 3 . 3
1 1 . 2
1 1 . 2
1 3 . 7
1 3 . 8
1 4 . 4
1 4 . 6
1 4 . 7

500,000
200,000
200,040
568,677
2 1 7 , 9 8 3

1 3 , 4 4 0
2 2 , 7 6 5
2 6 , 7 4 0
4 3 , 3 3 0
1 9 , 8 7 9
3 2 , 8 5 6
2 0 , 5 9 2
4 6 , 3 5 7
1 8 , 9 6 3
5 2 , 8 5 0
1 8 , 5 1 3
4 0 , 9 4 4

7 9 3 , 0 5 2
2 0 , 5 2 0

1 8 7 , 4 8 8
2 4 8 , 8 5 4

8 8 , 6 8 7
9 1 , 5 6 0

1 0 9 , 6 6 7
6 , 8 6 1

2 7 , 0 6 2
4 8 , 3 0 5
2 6 , 4 1 6
4 4 , 9 3 4
2 6 , 7 3 9
57,141
2 8 , 0 3 3
3 9 , 0 3 9
26,881
3 2 , 1 0 9
2 7 , 2 2 6
3 7 , 4 9 5
6 1 , 5 1 3
7 0 , 1 0 4
6 6 , 4 5 6
6 8 , 6 2 0

173,388

Umatilla  R iver
Umatilla  R iver
I.knatilla R iver
Umatil(a  R iver
Umatilla  R iver
Umetilla  R iver
I.knatilta  R iver
Umatitla  R iver
Lknetilla  R iver
Umetilla  R iver
Umatilla  River
Umatilla  R iver
Umetilla  R iver
Umetilla  River
thnetilla  R iver
Ihnetilla  R iver
Umetilla  River
Umetilla  R iver
Umetilla  R iver
Umetilla  R iver
Umetitla  R iver
tknetilla  R iver
Umetilla  R iver
Umatilla  R iver
Umstilla  R iver
Umetilla  R iver
Umetilla  R iver
Lknatitla  R iver
Utnatilla  R iver
thnat illa River
lknstilla  R iver
Umetilla  R iver
Umetilla  R iver
(hnat illa River
lhnetilla  R iver
Umetilla  R iver
Umetilla  R iver
Umetilla  R iver
Ihnetilla  R iver
Umatilta  R iver
Umetilla  R iver
Umatilla  R iver

No ms+rk
No mark
No mark
No mark
No mark
0 7 - 3 6 - 1 7
No mark
0 7 - 3 6 - 2 5
No mark
0 7 - 3 6 - 2 4
No mark
0 7 - 4 3 - 5 6
No mark
0 7 - 4 3 - 5 7
No mark
0 7 - 4 3 - 5 8
No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
0 7 - 4 6 - 0 9
No mark
0 7 - 4 6 - 1 0
No mark
0 7 - 4 6 - 1 1
No mark
0 7 - 4 8 - 1 4
No mark
0 7 - 4 8 - 1 3
No mark
0 7 - 4 8 - 1 5
No mark
No mark
No stark
No stark
No stark
No mark



T a b l e  1  ( l R ) . (cont.  ) Hetchery  releeses of coho  sel- i n t o  t h e  -ti I (a R i v e r  s~sin by bro~  Y e e r  ad if merkedt  by  coded  Mire  t a g  c o d e s ”

Brood Stock Hatchery L i f e Release Releese Fish / Nur&r Release CUT/
Year Stage Date (1) Date (2) Lb Releesad  Location F i n  c l i p

1 9 8 8  Tout(e  R i v e r cascade emol t 0 3 / 2 7 / 9 0  0 3 / 2 9 / 9 0 14.8 1 4 0 , 0 0 8  Utnatilla  R i v e r
1988  Toutle  R i v e r

No mark
Cascade molt  0 3 / 2 6 / 9 0  - - 1 5 . 0 6 8 , 2 5 0  (hnetil(a  R i v e r No mark

1 9 8 8  Toutle  R i v e r Cascade SIIIO[  t 03/26/90 03/27/90 15.2 70,224 Umati [la  River No mark
1988  Toutle  R i v e r Cascade S~[ t  04102J90  - - 1 5 . 9 7 8 , 7 0 5  Umetilla R i v e r No mark

~ Est imstes  are  f rom Oregon Department  of  Fish and Ui ldt i fe  (unpubl ished data) .
R e l e a s e  d a t e s  unknoun  (ody  the year  of  re lease knoun). Standardized to  the f i rs t  and Last day of  the year.
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Table 2 (AE). Emigration of coded wire tagged hatchery coho salmon released in the Umatilla  River eubbasina~b.

Hatchery/Release Recovery Site, Recovery Number Total Number
Site Run Year(s) Method Recovered Estimated,

( PSMFC )

Umatilla River L White Salmon R.
1988

Umatilla River Columbia Riverc

1988
Umatilla River Columbia Riverd

1987
1988

Umatilla River Columbia Rivere

1988

Hatchery Returns
.- 1 1

Hatchery Returns
-- 1 1

Hatchery Returns
-- 1 1
.- 12 12

Hatchery Returns
-- 1 1

a Based on the following tag codes: 07-36-17, 07-36-24~ 07-36-25.
b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag database.
c Recovery site in the mainstem Columbia River below Bonneville Dam.
d Recovery site in the mainstem  Columbia River between Bonneville and McNary dams.
e Recovery site in the mainstem  Columbia River between McNary and Priest Rapids dams.
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UMATILLA RIVER SUBBASIN

Naturally Produced Summer Steelhead

GEOGRAPHIC LOCATION

The Umatilla  subbasin covers 2,290 square miles in Northeast Oregon. With the headwaters
originating in the Blue Mountains, the river flows northwesterly across the Umatilla plateau 115
miles to its confluence with the Columbia River (RM 289). The mouth of the Umatilla River is
located above Bonneville, The Dalles, and John Day dams in the mainstem Columbia.

ORIGIN

Wild summer steelhead  were once abundant in the Umatilla River subbasin, but upon completion of
the Hermiston Power And Light and Three Mile dams in 1914 and 1910, respectively, their
numbers have been greatly reduced. Problems which have contributed to reduced run sizes to the
subbasin include dewatering of the mainstem  Umatilla River by irrigation diversions, degradation of
headwater habitat, and mortalities at Columbia River dams (Confederated Tribes of the Umatilla
Indian Reservation and Oregon Department of Fish and Wildlife 1990). The subbasin is
supplemented with hatchery fish to increase spawner returns and improve harvest opportunities (see
UMATILLA RIVER SUBBASIN, Hatchery Produced Summer Steelhead).

DISTRIBUTION

S@!MSiQ

Habitat considered suitable for spawning and rearing is primarily located in the upper mainstem  of
the Umatilla River, Meacham Creek drainage, North and South fork drainages of the Umatilla
River, Birch and West Birch creek drainages, Squaw Creek, and several other smaller tributaries to
the mainstem of the Umatilla River (Figure 1). The quality of the spawning and rearing habitat
varies throughout the subbasin (Tables 1 and 2).

Approximations of the temporal distribution of adult immigration, adult holding, spawning,
incubation, emergence, rearing, and juvenile outmigration were reported in Confederated Tribes of
the Umatilla Indian Reservation and Oregon Department of Fish and Wildlife (1990) and are
presented in Figure 2. The methodology used to generate these approximations is unknown.

PRODUCTION

HilIK2U

sport

Subbasin: No brood year specific estimates of harvest are available. Run year specific estimates
for the combined sport harvest of naturally and hatchery produced fish are available in Confederated
Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and Wildlife (1990).

Treaty

Subbasin: No brood year specific estimates of harvest are available. Run year specific estimates
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for the combined tribaI harvest of naturally and hatchery produced fish are available in Confederated
Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and Wildlife (1990).

ADULT LIFE HISTORY

Subbasin

Numbers: No brood year specific estimates of escapement are available. Run year specific
estimates of escapement are available in Confederated Tribes of the Umatilla Indian Reservation and
Oregon Department of Fish and Wildlife (1990).

spawning Area

Numbers: No brood year specific estimates of spawner escapement are available. Run year
speci!lc  estimates of spawner escapement are available in Conftierated  Tribes of the Umatilla Indian
Reservation and Oregon Department of Fish and Wildlife (1990).

Strav$

Coded wire tags were recovered from stray hatchery fish originating from Hagerman National Fish
Hatchery and the Grande Ronde  River subbasin (Table 3).

Fork Length

No brood year specific estimates are available. Run year specific estimates are available in
Confederated Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and
Wildlife (1990).

SQaatiQ

No brood year specific estimates are available. Run year specific estimates are available in
Confederated Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and
Wildlife (1990).

Fecundity

See UMATILLA RIVER SUBBASIN, Hatchery Produced Summer Steelhead, ADULT LIFE
HISTORY, Fecundity.

DISEASES

Several parasites and infectious disease agents of naturally produced summer steelhead  have been
identified in the Umatilla River subbasin (Table 5). Parasites include Ceratomyxa shasta  and
whirling disease (Myxowna  cerebrdis). Bacterial diseases include bacterial kidney disease (MD).
Viral diseases include Infectious Hematopoietic Necrosis (II-IN)  and Infectious Pancreatic Necrosis
(IPN). An unknown percentage of summer steelhead  classified as naturally produced and sampled
for pathogens may have been unmarked hatchery fish. However, the numbers are considered to be
low.
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Figure 1. Summer Steelhead distribution in the Umatilla River subbasin,
based on the NPPC presence\absence data base (solid and dashed
lines respectively) and the BPA Geographic Information System.

&..”---’\L . \.. ‘,, -------- ;,
% *{ ‘1~-. - - - - - \ (

‘, h“;, ( PGlleton
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Figure  2  (TT). F r e s h w a t e r  life h i s t o r y  f o r  n a t u r a l l y  p r o d u c e d  s u m m e r  s t e e l h e a
subbasin  [ C o n f e d e r a t e d  Tribes of the Umatilla  Indian R e s e r v a t i o n  a n d  Oreuon
Fish and Wildlife  1 9 9 0 ) .

D e v e l o p m e n t a l  Stages MAMJJASONDJF MAMJJASONDJF M

N o t e s :
1. The developmental stage timing represents basin-wide averages, local cond

some variability.
2 . D o u b l e  thick bars  indicate p e r i o d s  o f  heaviest  a d u l t  m i g r a t i o n ,  s p a w n i n g  a

o u t m i g r a t i o n .
3 . Adult  m i g r a t i o n  b a s e d  o n  a d u l t s  to T h r e e  M i l e  D a m ,  1 9 7 2 - 7 3  t o  1 9 8 7 - 8 8 .
4 . S p a w n i n g - t h r o u g h  e m e r g e n c e  timing  based

e n v i r o n m e n t a l  c o n d i t i o n s .
5 . Juveniles  r e a r  o n e  to t h r e e  y e a r s ;  m o s t

o n  s p a w n i n g  g r o u n d  s u r v e y s  a n d  a v e

m i g r a t e  a s  2 - y e a r  o l d s  ( H o w e l l  et 
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Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality of
Umatilla River subbasin summer steelhead production area.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 1.2 29.6 45.5 23.7 -- 223.5 --

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical features
such as waterfall barriers, as well as degradation caused by man.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of Umatilla
River subbasin summer steelhead production area.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles ( 0 ) 0.0 0.0 0.0 100.0 -- 23.6 --

Acres (%) -- -- -. -. -- -- --
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Table 3 (AI). Non-harvest recoveries of coded wire tagged hatchery summer steelhead in the Um
Subbasinarb.

Hatchery/Release Recovery Site, Recovery Number Total Numb
Site Run Year(s) Method Recovered Estimate

( PSMFC

Hagerman NFH Umatilla River Trap returns
1989 -- 1

Grande Ronde Umatilla River Trap returns
1989 -- 3

a Based on the following tag codes: 07-40-26, 07-41-26, 63-38-43. Based on the following tag
unknown rearing type (assumed to be hatchery): 10-29-48.

b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag da
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Table 4 (AF-a). Mean fecundity by run year for unmarked summer steelhead returning
to the Umatilla River subbasina’b.

Run Mean
Year N Fecundity st. dev.

1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90

34
23
33
30
37
31
42
25

4,412
4,869
4,787
5,534
6 486
5,695
5,754
5,870

- -
- -
- -
- -
- -
- -
- -
- -

a 
Estimates for the 1982-83 through 1986-87 run years are from Oregon Department of
Fish and Wildlife (unpublished data), cited by James and Olson (1987); for the
1987-88 run year from Lofy (1989); for the 1988-89 run year from Lofy and Rowan

b (1990); and for the 1989-90 run year from Rowan (1991).
Estimates are for adults returning to Threemile  Dam.
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Table 5 (TD). Parasites and diseases of unmarked summer steelhead collected in the Umatilla  River subbasina~b.

Disease Type Location Specific Pathogen

Parasitti Umatilla River Ceratomyxa  s h a s t a
Parasite Umatilla River 14yxosoma cerebralis (Whirling disease)
Bacteria Umatilla River Renibacterium salmoninarum  (Bacterial kidney disease)
Bacteria Umatilla River Aeromonas salmonicida (Furunculosis)
Bacteria Umatilla River Pseudomonas spp.
Virus Umatilla River Infectious Hematopoietic Necrosis (IHN)
Virus Umatilla River Infectious Pancreatic Necrosis (IPN)

a Data are from Rowan (1991), Lofy and Rowan (1990), Lofy (1989), and Lofy and James (1988).
b Summer steelhead sampled for pathogens may have been hatchery fish, however, numbers are considered to be low.
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UMATILLA RIVER SUBBASIN

Hatchery Produced Summer Steelhead

ORIGIN

Hatchery summer steelhead  were released into the subbasin beginning in 1967 to increase
escapement to the subbasin and improve harvest opportunities. Stocks introduced into the subbasin
include the Idaho, Skamania, and Umatilla River stocks. Hatchery broodstock is currently obtained
primarily from unmarked summer steelhead returning to the Umatilla River subbasin. A small
percentage of unmarked steelhead  used as hatchery broodstock, however, are believed to be
unmarked hatchery fish. This is based on an analysis of scale which indicates that some unmarked
summer steelhead  are hatchery fish (Confederated Tribes of the Umatilla Indian Reservation and
Oregon Department of Fish and Wildlife, 1990). The hatchery program is currently designed to be
in compliance with Oregon’s Wild Fish Policy.

DISTRIBUTION

~

Hatcherv releases of summer steelhead  have been made into the upper and lower mainstem  Umatilla
River, ad Meacham Creek, with occasional releases at the Bonifei  Pond holding facility (Table

Approximations of the temporal distribution of adult immigration, adult holding, spawning,
incubation, emergence, rearing, and juvenile outmigration for hatchery fish were reported in
Confederated Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and
Wildlife 1990(1990) and are presented in Figure 1. The methodology used to generate these

1).

approximations is

PRODUCTION

Releases

Egg

unknown.

Matchboxes were used in 1968 to incubate eggs for release as fry into the Umatilla River subbasin
(Oregon Department of Fish and Wildlife u~@blished  data). Matchboxes were used in 1968 to
incubate 150,000 eggs collected from Gnat Creek Hatchery.

Fry

Hatchery facilities in which fry were reared or acclimated prior to release in the subbasin include
Oak Springs, Wallowa,  Gnat Creek, and Irrigon hatcheries (Table 1). Annual numbers released
ranged from 3,774 to 490,065 (Table 1). Size at release ranged from 3,200 to 57.5 fish per pound
(Table 1).

Fingerling

There are no records of releases into the subbasin.
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Smelt

Hatchery facilities in which smelts were reared or acclimated prior to release in the subbasin include
Carson National Fish Hatchery and Oak Springs, Bonneville, and Wizard Falls hatcheries (Table 1).
Annual numbers released ranged from 1,485 to 117,877 (Table 1). Size at release ranged from
11.0 to 4.2 fish per pound ~able 1).

Adult

There are no records of releases into the subbasin.

Subbasin: No brood year specific estimates of harvest are available. Run year specific estimates
are available for the combined sport harvest of naturally and hatchery produced fish in Confederated
Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and Wildlife (1990).

Treaty

Subbasin:  No brood year specific estimates of harvest are available. Run year specific estimates
are available for the combined tribal harvest of naturally and hatchery produced fish in Confederated
Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and Wildlife (1990).

ADULT LIFE HISTORY

Subbasin

Numberx  No brood year specific estimates of escapement are available. Run year specific
estimates of escapement are available in Confederated Tribes of the Umatilla Indian Reservation and
Oregon Department of Fish and Wildlife (1990).

Fork Lawth

No brood year specific estimates of fork length are available. Run year specific estimates are
available in Confederated Tribes of the Umatilla Indian Reservation and Oregon Department of Fish
and Wildlife (1990).

Mean fandity  was estimated for unmarked summer steelhead returning to the Umatilla River
subbasin.  Estimates of fecundity were made by dividing hatchery egg take by the number of
females spawned. The majority of summer steelhead collected for hatchery broodstock were
unmarked summer steelhead.  In some years, however, a few marked hatchery fish were utilized as
hatchery broodstock (personal communication, Gary James, Confederated Tribes of the Umatilla
Indian Reservation, Pendleton, Oregon). All unmarked summer steelhead were classified as wild or
naturally produced. - Scale analysis, however, has shown that some unmarked summer steelhead  may
be hatchery fish (Confederated Tribes of the Umatilla Indian Reservation and Oregon Department of
Fish and Wildlife, 1990).
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Annual estimates of mean fecundity for unmarked summer steelhead  returning to the Umatilla River
subbasin  ranged from 4,412 to 5,870 eggs per female (Table 2).

DISEASES

There are no hatchery facilities in the Umatilla River subbasin that historically held or reared
hatchery summer steelhead  prior to release in the subbasin.  Several parasites and disease agents
have been detected in the Umatilla stock of summer steelhead  held at Irrigon Hatche~  ~able 2).
For information on parasites and disease agents of subbasin hatchery production that M held or
reared at hatchery facilities located outside of the subbasin see GRANDE RONDE  RIVER
SUBBASIN, Hatchery Produced Summer Steelhead, DISEASES; see IMNAHA  RIVER
SUBBASIN, Hatchery Produced Summer Steelhead,  DISEASES; see LOWER COLUMBIA RIVER
SUBBASIN, Hatchery Produced Summer Steelhead, DISEASES; and see DESCHUTES  RIVER
SUBBASIN, Hatchery Produced Summer Steelhead,  DISEASES.
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Figure 1  (TT). F r e s h w a t e r  life his tory  for  Umatilla  s t o c k  h a t c h e r y  P r o d u c e d  s u
Umatilla  River subbasin ( C o n f e d e r a t e d  Tribes of the Umatilla Ikd~an R e s e r v a
D e p a r t m e n t  o f  Fish and Wildlife  1 9 9 0 ) .

D e v e l o p m e n t a l  Stages M A M J J A S O N D J F  M A M J J A S O N D J F  M

Adult Migration

Adult H o l d i n g

Spawning

Egg/Alevin  I n c u b a t i o n

Emergence

R e a r i n g

J u v e n i l e  Migration

■ ■

TIT
■

Notes:
1. The developmental stage t iming represents basin-wide averages, l o c a l  c o n d i t

s o m e  v a r i a b i l i t y .
2 . Double thick bars indicate periods of heaviest adult migration,

outmigration.
3. Egg/alevin incubation based on Irrigon Hatchery data, (Ray Hill
4. Juvenile migration shown is primarily for yearlings.

s p a w n i n g  a

p e r s . Comm
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Table  1  (TR). Hatchery re leases of  s inner  atee(head into the Lhneti 1 la River subbesin  by brood year  and i f  marked,  by coded wire

Brood Stock Hatchery L i f e Release Release F ish / Number Ralease CUT/
Year Stage Date (1) Date (2) tb Released Locat ion Fin c l i p

1%7 Idaho (Oxbow)
1967 Idaho (OXbObt)
1967 Skamania
1 9 6 8  Skamania
1969 Skamenia
1 9 6 9  Skamania
1 9 6 9  Skamania
1 9 7 4  Umatilla R
1 9 8 0  Umatilla R
1 9 8 1  Umatilla  R
1 9 8 1  Umatilla R
1 9 8 1  umatilla  R
1 9 8 2  Umatilla  R
1 9 8 2  Umatilla R
1 9 8 3  Umatil[a  R
1 9 8 3  Umati  Lla R
1 9 8 4  Umatil  La R
1 9 8 4  LJmsti  (la R
1 9 8 5  Umatilla R
1 9 8 5  Umatilla R
1 9 8 5  Umetilla  R
1985 Umetilla R
1985 Umati [la R
1986 Umatilla R
1987 Umeti  [(a R
1 9 8 7  Umatilta R
1 9 8 7  Umatilla  R
1 9 8 7  Umetil[a R
1 9 8 7  Umatilla  R
1 9 8 7  Umatilla  R
1 9 8 7  Umatilla  R
1 9 8 7  Umstilla  R
1 9 8 7  umatilla  R
1 9 8 7  Umatilla  R
1 9 8 8  Umeti  (la R
1 9 8 8  Umatilla  R
1 9 8 8  Umetilla  R
1 9 8 8  Umatilla  R
1 9 8 8  lhnati  [la R
1 9 8 8  Umstilla  R
1 9 8 8  Umstilla  R
1 9 8 8  (hnati  [(a R

Oak Springs
Ua((oua
Gnat Creek
Gnat Creak
Oak Springs
Carson
Carson
Wizard  Fal(s
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
.-
. .
-.
Oek Springs
Oak Springs
Oak Springs
.-
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
trrigon
Bormevi  1 le
Oak Springs
oak Springs
Oak Springs
Oak Springs
oak Springs

f r y
f r y
f r y
f r y
f r y
Smelt
molt
molt
smo(t
f r y
molt
molt
f r y
Smelt
f r y
Smelt
f r y
Smo(t
f r y
f r y
f r y
f r y
smott
Smelt
f r y
molt
Smelt
Smelt
Smelt
Smelt
molt
Smelt
Smott
Smelt
f r y
f r y
Smott
Smelt
Smott
Smelt
Smelt
Smelt

01/01/6~  12/3116~
01/01/6+  12/31/6+
01/0V6~  12/31/6+
01101/68~  1213V6$
01/0V69b  12/31/69
01/0V70b  12/31/70~
01/01/70 12/31/70
01/01/75; 1213W51
01/01/81 12/31/81
11/13/81  - -
05/25/82 --
05/26/82 --
11/08/82 --
05106/83 --
12/16/83 --
05/08/84 05/10/84
11/16/84  - -
05/07/84 05/08/85
08/12/85 --
08/12/85 --
08/12/85 --
09/25f85  - -
04/22/86 --
05/13/87 --
10/12/87 --
04/18/88 04/19/88
04/18/88 04/19188
04/18/88 04/19/88
04/18/88 04/19/88
04/18/88 04/19/88
04/18/88 04/19/88
04/18/88 04119/88
04/18/88  04/19/88
05/05188 --
12/21/88 --
01/0V88b 12/31/88b
05/23/89 --
05/15/89= --
05/15189= --
05/15/89= --
05/15/89= --
05/17/89 “-

1 1 7 . 0
2 4 0 . 0

7 5 . 0

lZ:;
9 . 0
8 . 0
9 . 0
6 - 9

1 5 0 . 0

1;::
1 2 3 . 6

1 1 . 0
6 2 . 0

6 . 9
1 3 5 . 0

8 . 5
. .
-.
. .

2 0 6 . 0
8 . 4
5 . 5
- -
6 . 5
6 . 5
6 . 5
7 . 4
7 . 4
7 . 4
6 . 5
7 . 4
4 . 2

5 7 . 5
3 , 2 0 0

5 . 5
6 . 6
6 . 6
6 . 6
6 . 6
5 . 5

238,020 Barnhart to South Cr. bridge --
1 4 2 , 2 4 0  Barnhart  to  South Cr .  br idge - -
109,805 Barnhart  to  South Cr .  br idge - -
23;100  U p p e r  Umatilla

1 7 4 , 3 4 1  U~r Umetilla
23,400 Upper Umatilla
1 6 , 0 8 9  U p p e r  Lhnetilla
1 1 , 0 9 4  (hneti  [la R i v e r
1 7 , 6 0 0  Umetilla  R i v e r
9 , 4 0 0  Umetilla  R i v e r

5 2 , 9 9 4  Umatiila  R i v e r
6 , 5 0 0  Umetilla  R i v e r

6 7 , 9 1 0  Umatil(a R i v e r
6 0 , 4 0 0  Umatilla  R i v e r
5 2 , 7 0 0  Umetilla  R i v e r
5 7 , 9 4 7  Umatilla R i v e r
2 2 , 0 0 0  Umatilla R i v e r
5 9 , 9 3 0  Meacham C r e e k

2 , 5 0 0  Minehaha  S p r i n g s  C r e e k
7 , 7 0 4  EFk B i r c h  C r e e k
3,852 Pearson Creek
3 9 , 1 3 4  Bonifer  p o n d
5 5 , 3 3 7  Bonifer  p o n d

1 , 4 8 5  Meacham C r e e k
3 , 7 7 4  Umetilla R i v e r
9 , 6 8 9  Umatilla R i v e r
9 , 4 5 5  Umatilla R i v e r
9 , 4 4 8  Umetilla  R i v e r
9 , 8 2 9  Umatitla R i v e r
9 , 7 2 1  Umetilla  R i v e r
9 , 9 2 5  Umati  (la R i v e r
1 , 7 3 2  Umatilla R i v e r

8 2 2  Umatilla R i v e r
3 3 , 9 8 4  ihnstilla  R i v e r
1 0 , 0 6 3  Umstilla R i v e r
2 4 , 6 1 8  thnat illa R i v e r
2 2 , 2 7 4  Meacham C r e e k

8 , 7 8 4  Umatilla R i v e r
8 , 7 8 9  Umatilla R i v e r
8 , 7 8 4  Umatitla  R i v e r
3 , 4 9 5  Umatil[a  R i v e r
8 , 8 0 0  Umatilla R i v e r

. .
-.
. .
-.
. .
No mark
No mark
No mark
No mark
No mark
No mark
No mark
AD
No merk
AD
. .
. .
.-
No nmrk
AD
No mark
. .
0 7 - 3 8 - 5 6
0 7 - 3 8 - 5 7
0 7 - 3 8 - 5 8
0 7 - 3 8 - 5 9
0 7 - 3 8 - 6 0
0 7 - 3 8 - 6 1
AD-LV
AD-LV
No mark
No mark
No mark
No mark
0 7 - 4 7 - 2 0
0 7 - 4 7 - 2 3
0 7 - 4 7 - 2 4
AD-LV
0 7 - 4 7 - 1 5



Table  1  (TR). (cent .  )  Hatchery re leases of  suunar  staalhead  into the Umati  1 la River subbasin  by brood year  and i f  marked,  by  coded Hi  ra tag Codaa.

Brood Stack Hatchery Life R e l e a s e Rel  ● ase F  i  a h /  Nunbar  Releaae cuT/
Year Stage Date (1) Date (2) lb Releesad  LoCat im Fin  ckfp

1 9 8 8  (hnatilla  R
1988 Umatil  La R
1 9 8 8  IJmatilla  R
1 9 8 9  Llmatflla  R
1 9 8 9  lknatilla  R
1 9 8 9  Umatilla  R
1 9 8 9  lknatilla  R
1 9 8 9  Umatilla  R
1 9 8 9  Llmatilla R
1 9 8 9  Umatilla R
1 9 8 9  Umatilla R
1 9 8 9  IJmatilla  R

Oak Springs
Oak Springs
Oak Springs
Bonnavi  1 le
Oak Spri rtgs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Springs
Oak Spri nga
Oak Springs

Smdt
Smdt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt

05/17/89
05/1 7/89
05/17/89
05/07/90
05/07/90
05/07/90
05/07/90
05/07/90
05/11/90
05/11/90
05/1 1/90
05/1 1/90

. .

. .

. .

. .
-.
. .
. .
.-
. .
.-
. .
.-

5 . 5
5 . 5
5 . 5
7 . 7
5 . 9
5 . 9
5 . 9
5 . 9
5 . 5
5 . 5
5 . 5
5 . 5

8 , 7 9 1  tknatilla  R i v e r
8 , 7 7 8  Umatille  R i v e r

441 Ihnatil(a  R i v e r
2 9 , 5 2 2  lleacham  C r e e k

9 , 3 3 1  Weacham  Craak
9 , 1 3 3  14eachem  C r e e k
9 , 0 8 0  Meacham C r e e k
1 , 4 6 2  Meacham C r e e k
9 , 5 1 1  Meacham C r e e k
9 , 5 2 5  lleacham  C r e e k
9 , 4 5 4  Meacham C r e e k

1 9 1  )leacham  C r e e k

0 7 - 4 7 - 1 7
0 7 - 4 7 - 1 8
AO-LV
AD
0 7 - 5 2 - 1 2
0 7 - 5 2 - 1 3
0 7 - 5 2 - 1 4
AO-LV
0 7 - 5 2 - 1 5
0 7 - 5 2 - 1 6
0 7 - 5 2 - 1 7
AO-LV

~ Estimates are from Oregon Department of Fish and Wildlife (unpubl  i shad data).
R e l e a s e  d a t e s  tmknowt  (only the yaar of reteasa known) . Standardized to the f i rst  and last  day of  the year .

c Release dates unknown (only  the month of  relaase  known) . Standardi zad to the middla  of the month.
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Table 2 (TD). Paraeiteai  and dieeaaee of Umatilla stock summer steelhead at hatchery facilities that rear or hold
juveniles prior to release into the Umatilla River aubbasina.

Disease Type Hatchery Specific Pathogen

Parasite Irrigon Costia (Ichthyobodo  s p . )
Bacteria Irrigon Bacterial gill disease
Bacteria Irrigon Aeromonas sp.
Bacteria Irrigon Pseudomonas sp .
Bacteria Irrigon Flexibacter  psychrophilus

a Data are from a letter dated 2/92 from Warren Groberg, Oregon Department of Fish and Wildlife, Fish Pathology,
La Grande, Oregon.

UMATILLA57



REFERENCES

Confederated Tribes of the Umatilla Indian Reservation and Oregon Department of Fish and
Wildlife. 1990. Umatilla River subbasin salmon and steelhead  production plan. Columbia
Basin System Planning Report to Northwest Power Planning Council, Portland, Oregon.

James, G. and D.E. Olson. 1987. Umatilla River subbasin - Modeling data needs for Columbia
River system planning. Confederated Tribes of the Umatilla Indian Reservation, Pendleton,
Oregon. (unpublished draft.)

Lofy, P.T. 1989. Operation, maintenance, and evaluation of the Bonifer and Minthom springs
juvenile release and adult collection facilities. Annual Report of Confederated Tribes of the
Umatilla Indian Reservation (Contract No. DE-A- 179-84BP17622, Project No. 83-435), to
Bomeville  Power Administration, Portland, Oregon.

Lofy, P.T. and G.D.  ROWan. 1990. Minthom Springs Creek summer juvenile release and adult
collection facility (operation, maintenance and evaluation of the Bonifer  and Minthom springs
juvenile release and adult collection facilities). Annual Report of Confederated Tribes of the
Umatilla Indian Reservation Department of Natural Resources (Contract No.
DE-B179-84BP17622, Project No. 83-435), to Bonneville Power Administration, Portland,

“ Oregon.

Rowan, G.D.  1991. Minthom Springs Creek summer juvenile release and adult collection facility
(operation, maintenance and evaluation of the Bonifer and Minthom springs juvenile release
and adult collection facilities). Annual Report of Confederated Tribes of the Umatilla Indian
Reservation Department of Natural Resources (Contract No. DE-B179-84BP17622, Project
No. 83-435), to Bonneville Power Administration, Portland, Oregon. (unpublished draft.)



GRANDE RONDE RIVER SUBBASIN

Naturally Produced Spring Chinook Salmon

GEOGRAPHIC LOCATION

The Grande Ronde River subbasin covers 3,950 square miles in the northeast comer of
Oregon. The lower 39 miles of the Grande Ronde River is located in the extreme southeast
comer of Washington. From its source in the Blue Mountains, the Grande Ronde River
flows north to northeast to where it enters the Snake River at RM 168.7; approximately 493
miles from the mouth of the Columbia River. The mouth of the Grande Ronde River is
located above Bonneville, The Dalles, John Day, and McNary dams in the mainstem
Columbia River and Ice Harbor, Lower Monumental, Little Goose, and Lower Granite dams
in the mainstem Snake River.

ORIGIN

Spring chinook salmon are indigenous to the Gmnde Ronde River subbasin.  Declining
escapement to the subbasin  has reduced the run to remnant populations located in selected
geographic areas of the subbasin  (personal communication, Rhine Messmer, Oregon
Department of Fish and Wildlife, La Grande, Oregon). Non-indigenous stocks introduced
into the subbasin include the Rapid River, Carson, Lookingglass  Creek-Carson, and Imnaha
stocks (see GRANDE RONDE RIVER SUBBASIN, Hatchery Produced Spring Chinook
Salmon, PRODUCITON).

The Mmam and Wenaha rivers are currently managed as wild stock streams.

DISTRIBUTION

Subbasin

Spring chinook salmon were historically distributed throughout the Gmnde  Ronde River
subbasin.  While there are currently no man-made barriers that block spring chinook salmon
from historical spawning and rearing areas, the combmed  effects of habitat degradation and a
decline in escapement to the subbasin  have contributed to reducing the spatial distribution in
the subbasin.  The primary spawning and tig anxis in the subbasin  are located in the
Wenaha, Miriam, Lostine, and the upper mainstem  Grande Ronde rivers and in Catherine
and Lookingglass  creeks (Figure 1). The quality of the spawning and rearing habitat varies
throughout the subbasin  (Tables 1 and 2).

Approximations of the temporal distribution of adult immigration, adult holding, spawning,
incubation, emergence, rearing, and juvenile outmigration  are presented in F@re 2 (Oregon
Department of Fish and Wildlife et al. 1990). The methodology that was used to generate
these approximations is unknown.
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PRODUCTION

Juvenile

Smelt

There is no information available on the number of smelts produced in the Grande Ronde
River subbasin. The only available estimate of production for the subbasin is the number of
fry, fingerlings, and smelts that migmte from Lookingglass  Creek during the spring.

Annual estimates of the number of juvenile f~h  that migrate from Lookingglass  Creek in the
spring ranged from 40,950 to 97,750 (Table 3).

Harvest

sport

Subbasin: The sport fishery was closed in Oregon waters beginning in 1974 and in
Washington waters beginning in 1977. The fisheries have remained closed through [he 199 I
run year.

No brood year specific information is available for the sport fishery. Run year specific
information is available from Oregon Department of Fish and Wildlife (unpublished data).

Treaty

Subbasin:  The Nez Perce Tribe of Idaho and the Confedemted  Tribes of the Umatilla
Indm Reservation have reserved usual and accustomed fishing sites located in the Grande
Ronde River subbasin.

Tribal ceremonial and subsistence fisheries are allowed to harvest spring chinook salmon at
target levels jointly established by the Oregon Department of Fish and Wildlife, the
Confederated Tribes of the Umatilla Indian Reservation, and the Nez Perce Tribe of Idaho.
The maximum recorded harvest occurred in 1968 when 300 spring chinook were caught in
the upper Grande Ronde River (West 1968, cited by Oregon Department of Fish and Wildlife
et al. 1990). “The Umatilla Tribes closed the Gxande  Ronde to subsistence fishing in 1982
and 1983” (James 1984, cited by Howell et al. 1985) and the Nez Perce Tribe of Idaho
closed the Snake River and its tributaries, including the Grande Ronde, to subsistence fishing
in 1984 (Howell et al. 1985). No information is available on harvest but the numbers are
believed to be low.

ADULT LIFE HISTORY

Escapement

Spawning Anm

Tming: Data collected in Lookingglass Cxeek  indicates that spawning begins around the
end of July to early August and peaks around the last week of August (J3urck 1974a, cited by
Howell et al. 1985). Emergence of fry in Lookingglass  Creek occurs in January and
February (Burck 1974b,  cited by Howell et al. 1985).

Numbers: There axe no brood year speciilc estimates of spawner escapement to the
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Grande Ronde River subbasin. Data obtained from spawning ground counts are available
from Oregon Department of Fish and Wildlife (unpublished data).

strays

No information is available on the immigration of naturally produced spring chinook salmon
into the Grande Ronde River subbasin.

Few hatchery spring chinook salmon that were released from outside of the subbasin have
been recovered on spawning ground surveys or at hatchery facilities located in the subbasin.
Recoveries include stray fish that were released as juveniles in the Imnaha River and in the
Rogue River on the southern Oregon coast (Table 4). Coded wire tag recoveries were
primarily from fish returning iiom  subbasin hatchery production releases in the Grande
Ronde River subbasin (Table 4).

Age Structure

Age structure was estimated for spring chinook salmon collected on spawning ground surveys
conducted in index areas located throughout the Grande Ronde River subbasin.

Spring chinook salmon return to the Grande Ronde River subbasin as three year old jacks
and 4, 5, and 6 year old adult fish with the greatest percentage returning as four year old
fish (Tables 5-8). Age structure was found to vary among the various drainages of the
subbasin. Data indicates that the Lostine and Miriam rivers have a greater proportion of age
5 fish than Lookingglass and Catherine creeks.

JUVENILE LIFE HISTORY

Ape Structure

Naturally produced spring chinook salmon migrate as age 1 + smelts (Tables 5-8). Estimates
are based on scale analysis of returning jack and adult fish (see ADULT LIFE HISTORY,
&e Structurejj.

Mimation Timing

Data collected in Lookingglass  Creek indicates that age 1 + smelts begin migrating as early
as January and continue to migrate through mid- to late June (Burck  1974b, cited by Howell
et al. 1985). Migration in Lookingglass Creek peaks in March and April (Burck 1974b,
cited by Howell et al. 1985).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Wild juvenile spring chinook from the Grande Ronde River were analyzed electrophoretically
at selected protein-coding loci. Relative allele nobilities and allele frequencies were
determined for 18 enzyme systems (Appendix Tables 1-3). No rare alleles were detected.

Schreck et al. (1986) classified Columbia River Basin chinook salmon into several clusters of
similar stocks based on biochemical, morphological and life history characters (Appendix
Table 3). Columbia River Basin chinook stocks segregate into two primary groups. The
f~st  group contains spring chinook from east of the Cascade Mountains and summer chinook
from Idaho. The second group contains spring chinook from west of the Cascades, summer
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chinook tim the upper Columbia, and all fall chinook stocks. The first primary group is
composed of 4 subgroups.

At the subgroup level, wild spring chinook from the Wallowa-hstine  and Grande Ronde
rivers were found to be most similar to other stocks of wild spring chinook from the lower
Snake and upper Columbia rivers, and Round Butte Hatchery spring chinook. This subgroup
is characterized by the earliest average time of spawning, the highest average length of the
anal fin base and interorbital width, and the lowest average number of branchiostegal rays.
This subgroup also has the greatest average fkquency  of the common tripeptide
aminopeptidase  allele. The spawning areas of this subgroup of stocks have a steeper average
slope than the other subgroups.
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Figure 1. Spring chinook distribution in the Grande Ronde River
subbasi.n, based on the NPPC presence\absence data base (solid and
dashed lines respectively) and the BPA Geographic Information
Svstem.
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Fiqure 2  (TT.). F r e s h w a t e r  life h i s t o r y  f o r  b o t h  h a t c h e r y  a n d  n a t u r a l  spring c h i n o o k  in t h e
Grande  R o n d e  River  subbasin  ( O r e g o n  Department  of Fikh a n d  Wildlife et a l .  1 9 9 0 ) .

D e v e l o p m e n t a l  S t a g e s M A M J J A S

Tr

O N D J F M A M J J A S  O N D J F M A M J J A S

■

I I I
A d u l t  Migration

Adult  H o l d i n g

Spawning

Egg/Alevi.n  Incubation

Emergence

R e a r i n g

J u v e n i l e  M i g r a t i o n

I

■

N o t e s :
a .  D e v e l o p m e n t a l  stage timing  r e p r e s e n t s  basi.nwi-de  a v e r a g e s .

b .  I n c l u d e s  ? m e - s m e l t s  t h a t  emiqrate  f r o m  r e a r i n g  t r i b u t a r i e s  b u t  m a y  overwinter  l o w e r  i.n  t h e
s y s t e m  be~ore  m i g r a t i n g  o u t  ~f bas in  i.n t h e  s p r i n g .

c .  Spring s m e l t  outmigration  i n c l u d e s  wild j u v e n i l e s  t h a t  r e a r e d  overwinter  a n d  a l l  h a t c h e r y
r e l e a s e s .
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9uble 1 (HB-1). Estimated amount of spawning and rearing habitat by quality of
Grande Ronde River subbasin spring chinook production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 29.5 43.8 23.7 3.0 -- 230.7 --

Acres (%) -- -- -- -- -- -- --

a

b

Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.
Ratings of fair and poor habitat quality may reflect natural physical features
such as waterfall barriers, as well as degradation caused by humans.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of Grande Ronde
River subbasin spring chinook production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

M i l e s  (%) 2 . 3 4 8 . 4 44.6 4.8 -- 221.2 --

Acres (%) - - - - - - - - - - - - - -

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical features
such as waterfall barriers, as well as degradation caused by humans.
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Table 3 (JM). Number of natural juvenile spring chinook salmon that migrated from
Lookingglass Creek, 1965-69a.

Time of Miaration
Brood Year Fall SpriAg Total

(subyearling)

1965 -- 48,800 .-

1966 -- 97,750 --

1967 -- 40,950 --

1968 -- 42,200 --

1969 -- 63,400 --

a Estimates for the 1965-69 brood years are from Oregon Department of Fish and
Wildlife et al. (1990).
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Table 4 (AI). Non-harvest recoveries of coded wire tagged hatchery spring chinook salmon in 
River subbamina,b.

Hatchery/Release Recovery cite, Recovery Number Total Num
Bite Run Year(s) Method Recovered Estimat

( PSM

~olu~ia RiverC,d Grande Ronde
1987

Snake Riverd Grande Ronde
1988

Grande Ronde Grande Ronde
1986
1987
1988
1989

Grande Ronde Grande Ronde
1985
1986
1987
1988

Imnaha River Grande Ronde
1986

Snake Riverd Grande Ronde
1988

Rogue River Grande Ronde
1986
1987
1988

colu~ia RiverC,d Grande Ronde
1985
1986

Spawner surveys
- -

Spawner Surveys
.-

Spawner Surveys
--
--
- -
- -

Hatchery Returns
--
--
- -
- -

Hatchery Returns
--

Hatchery Returns
--

Hatchery Returns
--
--
- -

Hatchery Returns
--
--

1

1

3
3

16
2

1
44

175
328

1

1

1
1
2

3
1



Table 4 (AI). (cont.) Non-harvest recoveries of coded wire tagged hatchery spring chinook sal
Ronde River subbasina~b.

Hatchery/Release Recovery aitet Recovery Number Total Numb
site Run Year(s) Method Recovered Estimate

( PSMFC

(lllu~ia  RiverC,d Grande Ronde Hatchery Returns (continued)
1987 -- 6
1988 -- 5

a

b
c
d

Based on the following tag codes from hatchery reared fish: 07-28-20, 07-28-60, 07-28-61, 0
07-30-02, 07-30-03, 07-30-04, 07-31-11, 07-31-18, 07-31-37, 07-31-49, 07-31-50, 07-31-51, 07
07-31-54, 07-31-55, 07-31-56, 07-31-58, 07-33-13, 07-33-<14, 07-33-15, 07-33-16, 07-33-57, 07
07-33-60, 07-33-61, 07-33 62, 07-34-01, 07-34-09, 07-38-05, 07-38-06, 07-38-07, 07-38-08, 07
07-38-11, 07-38-12. Based on the following tag codes from fish of unknown rearing type (ass
hatchery): 23-16-21, 23-16-22, 23-18-08, 23-18-14, 23-18-15, 23-18-63, 23-19-07, 23-19-15, 
Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag da
Release site in the mainstem Columbia River below Bonneville Dam.
These fish are assumed to have originated from the Grande Ronde River subbasin based on the 
are recovered in the subbasin.
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Table 5 (AC-a). Age composition (freshwater.ocean)  by run year for wild spring chinook salmon collected in the
Lostine River in the Grande Ronde River subbaaina.

Age Composition (%)

Run
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

-.
-.
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

13
30
10
8
9

18
11
2
3
0

18
5
0
0
0
0

63
55
53
76
64
60
46
50
61
77
64
15
46
50
36
44

25
15
37
16
27
22
42
48
36
23
18
80
54
50
64
56

0
0
0
0
0
1
1
0
0
0
0
0
0
0
0
0

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1961-76 run years are from Oregon Department of Fish and Wildlife et al. (1990).
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Table 6 (AC-b). Age composition (freshwater.ocean) by run year for wild spring chinook salmon collected in the
14inam River in the Grande Ronde River subbasina.

Age Composition (%)

Run I
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

.-
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-.
- -
- -
- -
- -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

33
11

0
23

0
0
8

20
7

12
13
8
7
6
0

10

50
64
60
65
83
55
67
73
82
69
60
78
47
56
50
76

17
25
40
12
17
45
25
7

11
19
27
14
47
38
50
14

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates for the 1961-76 run years are from Oregon Department of Fish and Wildlife et al. (1990).
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Table 7 (AC-c). Age composition (freshwater.ocean)  by run year for wild spring chinook salmon collected in
Lookingglass Creek in the Grande Ronde River subbasina.

Age Composition (%)

Run
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1961 -- -- -- -- -- 0 100 0 -- --
1962 -- -- -- -- --

-- .-
0 90 10 -- -- -- --

1963 -- -- -- -- -- 50 50 0 -- --
1964 -- -- -- -- --

-- --
17 77 6 -- --

1965 -- -- -- -- --
-- --

12 86 2 -- --
1966 -- -- -- -- --

-- --
6 93 1 -- --

1967 -- -- -- -- --
-- --

21 53 26 -- -- -- --
1968 -- -- -- -- -- 47 51 2 -- --
1969 -- -- -- -- --

-- --
24 75 1 -- --

1970 -- -- -- -- --
-- --

9 89 3 -- --
1971 -- -- -- -- --

-- --
13 83 4 -- --

1972 -- -- -- -- --
-- --

16 76 8 -- --
1973 -- -- -- -- --

.- --
3 88 9 -- --

1974 -- -- -- -- --
-- --

8 85 7 -- --
1975 -- -- -- -- --

-- --
0 33 67 -- -- -- --

1976 -- -- -- -- -- 36 50 14 -- -- -- --

a Estimates for the 1961-76 run years are from Oregon Department of Fish and Wildlife et al. (1990 .
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Table 8 (AC-d). Age
Catherine Creek

composition (freshwater.ocean)  by run year
in the Grande Ronde River subbasina.

Age Composition

for wild spring chinook salmon collected in

(%)

Run ,
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1962 -- -- -- -- -- 0 100 0 -- -- -- --
1963 -- -- -- -- -- -- -- -- -- -- -- --
1964 -- -- -- -- -- -- -- -- -- -- -- --
1965 -- -- -- -- -- 33 67 0 -- -- -- --
1966 -- -- -- -- -- 0 75 25 -- -- -- --
1967 -- -- -- -- -- 0 75 25 -- -- -- --
1968 -- -- -- -- -- 0 100 0 -- -- -- --
1969 -- -- -- -- -- 3 94 0 -- -- -- --
1970 -- -- -- -- -- 0 89 11 -- -- -- --
1971 -- -- -- -- -- 5 95 0 -- -- -- --
1972 -- -- -- -- -- 3 75 22 -- -- -- --
1973 -- -- -- -- -- 0 83 17 -- -- -- --
1974 -- -- -- -- -- 0 74 26 -- -- -- --
1975 -- -- -- -- -- 0 0 100 -- -- -- --
1976 -- -- -- -- -- 2 95 2 -- -- -- --

a Estimates for the 1962-76 run years are from Oregon Department of Fish and Wildlife et al. (1990).
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GRANDE RONDE RIVER SUBBASIN

Hatchery Produced Spring Chinook Salmon

ORIGIN

~efirst  rwrddrelae ofjuvenile  hatche~fish  into tiesubbasin  is the 1978 brood reltxise from
the Rapid R.iverstock  (Table 1). Juvenile hatchery fish were released into thesubbasinin 1980 and
from 1982-91 (Table l). Non-indigenous stocks intrtiucd  into thesubbasin  include the Rapid
River, Carson, and Imnaha stocks. The Imnaha stock was not introduced for broodstock purposes,
the juveniles were differentially marked and returning adults were removed from the population.

The hatchery program in the Grande Ronde River subbasin was implemented with the Rapid River
stock because it was believed that the life history characteristics and genetic traits would be similar
to those of the native stock. The native Grande Ronde River stock was not used to develop the

“ hatchery program because escapement was inadequate to achieve both the subbasin escapement goals
and hatchery broodstock needs. The hatchery program discontinued using the Rapid River stock,
after the first brood release, because of disease concerns and an inadequate supply of eggs.

The hatchery program began supplementing the subbasin with Carson stock juvenile fish in 1982
(Table 1). The Carson stock was used to develop a stock that was initially defined as the
Lookingglass Creek-Carson stock but which is now defined as the Lookingglass Creek stock. The
Lookingglass Creek stock was developed from hatchery broodstock collected at Lookingglass
Hatchery (RIM 2 on the mainstem  of Lookingglass  Creek).

The hatchery program discontinued using the Carson stock after the 1985 brood release and plans on
phasing out the Lookingglass Creek stock in favor of the Rapid River stock. Rapid River stock
juvenile fish were again released into the subbasin in 1987 and the stock has been released annually
into the subbasin through 1991. One brood release of the Imnaha stock was made in 1987 because
of disease concerns associated with releasing the fish into the Imnaha River subbasin.

A hatchery program is being considered to develop hatchery broodstock from native stocks returning
to Lostine and Catherine creeks. Hatchery production would be used to supplement each creek with
progeny of broodstock obtained from the creek.

DISTRIBUTION

Subbasin

Juvenile spring chinook salmon are released at various sites located throughout the Grande Ronde
River subbasin. The greater percentage of hatchery releases have been in Lookingglass, Catherine,
and Deer creeks and in the mainstem  of the Grande Ronde River (Table 1). Current releases are
made directly from Lookingglass  Hatchery.

PRODUCTION

Releases

Egg

There are no records of releases in the subbasin.
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Fry

There are no records of releases in the subbasin.

Fingerling

Hatchery facilities in which fingerlings were reared or acclimated prior to release in the subbasin
include Lookingglass, Irngon,  and Oxbow hatcheries (Table 1). Annual numbers released ranged
from 126,700 to 1,970,235 (Table 1). Size at release ranged from 187.5 to 8.5 fish per pound
(Table 1).

Smelt

Hatchery facilities in which smelts were reared or acclimated prior to release in the subbasin include
Bonneville, Lookingglass, Wallowa, and Oxbow hatcheries and Carson Nation Fish Hatchery (NFH;
Table 1). Annual numbers released ranged from 101,870 to 1,020,865 (Table 1). Size at release
ranged from 35.6 to 7.0 fish per pound (Table 1).

Jack and Adult

There are no records of releases in the subbasin. However, a program has been proposed to allow
jack and adult spring chinook salmon to pass above Lookingglass  Hatchery. There are
approximately 11 miles of available habitat in Lookingglass  Creek and 4 miles of available habitat in
Little Lookingglass  Creek (personal communication on 12/17/91 with Rhine Messmer, Oregon
Department of Fish and Wildlife, Research Section, La Grande, Oregon). Spring chinook salmon
are currently not allowed to pass above Lookingglass  Hatchery in order to minimize the transmission
of diseases to fish that are held and reared at the hatchery.

Han!m
sport

Subbasin: The sport fishery was closed in 1977 and has remained closed through the 1991 run
year. Returns from the first release of hatchery fish would have occurred in 1985. There are no
plans to re-open the fishery until both hatchery broodstock and subbasin escapement goals can be
met.

Treaty

Subbasin: The Nez Perce Tribe of Idaho and the Confederated Tribes of the Umatilla Indian
Reservation have reserved usual and accustomed fishing sites located in the Grande Ronde River
subbasin.

“The Umatilla Tribes closed the Grande Ronde to subsistence fishing in 1982 and 1983” (James
1984, cited by Howell et al. 1985) and the Nez Perce Tribe closed the Snake River and its
tributaries including the Grande Ronde to subsistence fishing in 1984 (Howell et al. 1985). No
information is available on annual harvest but the numbers are believed to be low.
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ADULT LIFE HISTORY

EscaDemen[

Columbia River

Timing: Data from recoveries of coded wire tagged hatchery fish, returning from subbasin
hatchery production releases in the Grande Ronde River subbasin, indicate that Carson stock spring
chinook migrate through the mainstem  of the Columbia River from mid-February through May, the
Rapid River stock from mid-March through mid-May, the Lookingglass Creek stock from March
through April, and the Imnaha stock from June through mid-July (Pacific States Marine Fisheries
Commission unpublished data).

Subbasin

Timing: Data from recoveries of coded wire tagged hatchery fish, returning from subbasin
hatchery production releases in the Grande Ronde River subbasin, indicate that the Carson stock
returns around mid-May, the Rapid River stock in late May, and the Imnaha stock in mid-July
(Pacific States Marine Fisheries Commission unpublished data).

Hatchery Facilities

Timing: Hatchery spring chinook salmon return to Lookingglass  Hatchery from mid-May through
early September (Howell et al. 1985). Data indicates that the Carson stock may return at an earlier
date than either the Lookingglass  Creek-Carson or Imnaha stocks. Spring chinook salmon are
spawned at Lookingglass Hatchery from mid-August through mid-September.

Numbers: Estimates of escapement are available for spring chinook returning to Lookingglass
Hatchery (see ADULT LIFE HISTORY, Fork Length).  Spring chinook are diverted into
Lookingglass  Hatchery by way of a fish ladder located on Lookingglass Creek. The entrance to the
fish ladder is located at approximately RM 2. A weir located above the fish ladder is used to
prevent fish from migrating above the hatchery facility. Although estimates of escapement to
Lookingglass  Hatchery are believed to account for most of the fish escaping to Lookingglass Creek
there have been redds observed above the hatchery facility; indicating that some fish escape above
the weir. Spring chinook are aged based on a combination of scale analyses and tag code.

Annual estimates of escapement, by brood year, are available for the Lookingglass Creek-Carson,
Rapid River, and Imnaha stocks (Tables 2-4). The Lookingglass  Creek-Carson stock is the only
stock in which complete brood returns are available. Annual estimates of Lookingglass
Creek-Carson stock spring chinook escapement to Lookingglass Hatchery, by brood year, ranged
from 9 to 84 jacks and 42 to 3,515 adult fish (Table 2).

Fork Length

Estimates of fork length are available for hatchery spring chinook salmon returning to Lookingglass
Hatchery (see ADULT LIFE HISTORY, Escapement, Subbasin, Numbers) and collected at a weir
located at RM 0.01 in Deer Creek (Big Canyon facility). Marked hatchery returns are differentiated
by stock based on a combination of coded wire tag, fin clip, and analysis of scales. All unmarked
fish returning to each facility are classified as hatchery fish based on the assumptions that 1) no wild
fish return to the Big Canyon facility and 2) that because no fish are allowed to spawn above
Lookingglass Hatchery few wild or naturally produced fish return to the hatchery. Stocks of
unmarked hatchery spring chinook salmon are differentiated based on brood year of release; only
one stock of spring chinook salmon is released unmarked from any given brood. Age was
determined based on a combination of scale analyses and tag code.
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Estimates of fork length are available for the Lookingglass Creek-Carson, Rapid River, and Imnaha
stocks. Annual estimates of mean fork length ranged from 48 cm to 56 cm for age 3 fish, 70 cm to
77 cm for age 4 fish, and 89 cm to 94 cm for age 5 fish (Tables 5-8).

Estimates of weight are available for hatchery spring chinook salmon returning to Lookingglass
Hatchery and collected at the Big Canyon facility (see ADULT LIFE HISTORY, Fork Lenzth).
Age was determined based on a combination of scale analyses and tag code.

Estimates of weight are available for the Lookingglass Creek-Carson, Carson, Rapid River, and
Imnaha  stocks. Annual estimates of mean weight ranged from 1.2 kg to 1.9 kg for age 3 fish, 3.7
kg to 7.4 kg for age 4 fish, and 6.5 kg to 7.7 kg for age 5 fish (Tables 9-13).

Age StructurQ

Estimates of age structure are available for hatchery spring chinook salmon returning to
Lookingglass  Hatchery and collected at the Big Canyon facility (see ADULT LIFE HISTORY, -k
.-). Estimates are available for the Lookingglass  Creek-Carson stock. Age was determined
based on a combination of scale analyses and tag code.

Annual estimates of age structure, by brood year, was 2% age 3 fish, and ranged from 46% to 60%
age 4 fish, 15% to 50% age 5 fish, and O% to 2% age 6 fish (Table 14).

Annual estimates of age structure, by run year, ranged from 1% to 21% age 3 fish, 36% to 96%
age 4 fish, O% to 62% age 5 fish, and O% to 1% age 6 fish (’T’ables 15 and 16).

sex RatiQ

Sex ratios (percent females) were estimated for hatchery spring chinook salmon returning to
Lookingglass  Hatchery and collected at the Big Canyon facility (see ADULT LIFE HISTORY, -k
-). Estimates are available for the Lookingglass  Creek-Carson, Rapid River, and Imnaha
stocks. Age was determmed based on a combination of scale analyses and tag code.

Annual estimates of sex ratio ranged from O% to 8% for age 3 fish, 47% to 62% for age 4 fish,
41% to 62% for age 5 fish, and 27% to 40% for age 6 fish (Tables 17-19).

Fecundity

Estimates of mean fecundity are available for spring chinook salmon spawned at hatchery facilities
located in the Grande Ronde River subbasin. Estimates were made by dividing hatchery egg take by
the number of females spawned. Annual estimates of mean fecundity ranged from 3,336 to 4,804
eggs per female (Tables 20-23).

Mark Recoveries

Coded wire tagged hatchery spring chinook, released as juveniles in the Grande Ronde River
subbasin, were recovered over a wide geographical area in the Columbia River Basin (Table 24).
Subbasins  in which coded wire tagged fish were recovered include the Little White Salmon and
IUickitat  rivers in Washington and the Sandy, Deschutes, and Imnaha rivers in Oregon (Table 24).

The only freshwater recoveries reported at hatchery facilities or from spawning ground surveys
outside of the Columbia River Basin are two adult spring chinook salmon that were sampled at Cole
Rivers Hatchery; located in the Rogue River on the southern Oregon coast (Table 24).
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DISEASES

Various parasites and infectious disease agents have been identified at hatchery facilities that rear or
hold juvenile spring chinook for subbasin  hatchery production (Table 25). Parasites include
lchthyobodd  sp. (Costia)  and Trichodina spp. Bacterial diseases include Renibacteriurn
salnwninamn  (bacterial kidney disease) and C)vophaga psychrophila  (cold water disease). Viral
diseases include Erythrocytic Inclusion Body Syndrome (EIBS). For information on parasites and
disease agents of subbasin hatchery production that is held or reared at hatchery facilities located
outside of the subbasin see SANDY RIVER SUBBASIN, Hatchery Produced Spring Chinook
Salmon, DISEASES and see LOWER COLUMBIA RIVER SUBBASIN, Hatchery Produced Spring
Chinook Salmon, DISEASES.

Losses associated with bacterial and viral disease agents detected at ODFW hatchery facilities are
minimized by various methods. The ODFW has a policy of disinfecting eggs by water hardening
them in iodophor. This procedure is designed to kill bacterial and viral agents on the eggs and to
reduce counts in the egg sac. Juvenile fish are fed erythromycin to minimize the spread of infection
at hatchery fwilities  and to rcxiuce  mortalities associated with bacterial kidney disease (personal
communication on 1/17/92 with Rich Holt, Oregon Department of Fish and Wildlife, Fish
Pathology, Clackamas, Oregon).
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Table  1  (TR). Hatchery  re leases of  spr ing chinook salmon into  tha Grands Ronda River skbssin  by braod year and if marked, by coded wire tag Codes.

Brood Stock Hatchary L i f e  Ralease Ralease F ishl Ntshar
Year

Release cuT/
Staga  Date (1) Date (2) lb Released LoCat ion Fin  Clipb

oxbow
Oxbou
Carson NFH
Looki  nggiass
Lookingg(ass
Looki ngglass
Looki  ngglass
Lookingg  iass
Looki  ngglass
Look ingglass
Look ingglass
Looki  ngg(ass
Lookingglass
Carson NFH
Lookingglass
Lookingglass
Looki  ngglass
Look inggiass
Looki ngglass
Lookingglass
Look ingglass
Looki ngg lass
Looki ngglass
Looki ngglass
Looki nggiass
Look ingglas#
Look inggiass
Look ingglass
Look i ngg 1 ass
Looki nggl  ass
Look i ngg 1 ass
Look i ngg 1 ass
Look i ngg L ass
Looki ngglass
Looki ngg(  ass
Looki ngglass
Look ingg\ass
Lookingglass
Lookingglsss
Lookingglass
Lookingglass
—

m o l t
Smelt
m o l t
Smelt
fing.
fing.
fing.
fing.
fing.
fing.
Smelt
smelt
Slmlt
SInolt
f i n s .
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
f i n g .
fing.
fing.
fing.
fing.
fing.
fing.
fing.
f i n g .
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.

03/1 1/s0
04/02/82
04/08/82
04/03/83
12/22/83
12/22/83
12/22/83
12/22/83
f2/22/83
12/22/83
12/22/83
12/22/83
12/22/83
04/17/84
07/13/84
07/13/84
07/13184
07/13/84
07/17/84
07/17/84
07/1 7/84
07/1 7184
09/1 1/84
09/1 1/84
09/1 1/84
09/1 1/84
09/1 1/84
09/1 1/84
09/ 12/84
09/1 5/84
09/1 5/84
09/15/84
09/15/84
09/29/84
09/29/84
09/29/84
09/29/84
11/01/84
11/01/84
11/01/s4
11/01/84

. .
04/12/82
.-
. -
. .
. .
. .
. .
. .
. .
03/22/84
03/22/84
03/22/84
. .
. .
. .
. .
.-
. .
. .
. .
-.
. .
--
. .
. .
-.
.-
. .
.-
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .
. .

8.4
9.4

20.0
20.0
25.0
25.0
25.0
32.0
32.0
32.0
31.0
31.0
31.0
16.7
78.2
78.2
78.2
78.2
85.5
85.5
85.5
85.5
16.3
16.3
16.3
16.3
13.9
15.5
15.1
32.8
32.8
32.8
32.8
23.5
23.5
23.5
23.5
28.3
28.3
28.3
28.3

4 1 8 , 4 8 8
4 6 0 , 7 4 4
100,000
434,640
49,538
2,035
17,367
2,073

50,491
658,057
3784s3
1,768

707
101,870
50,742
50,395
4,010

138,388
50,454
50,091
5,783

85,604
35,087
34,386
3,556
10,878
32,665
19,375
33,915
37,977
36,673

244
37,150
35,376
34,837
3,202
75,129
33,559
29,992
8,940

39,606

Looki ngglass  Creek
Looki  ngglass  Creek
Cather ine Craak
Looki ngg lass Creek
Lookingg  I ass Creek
Looki ngg (ass Creak
Looki ngg lass Creek
Looki ngg lass Creek
Looki ngg 1sss Creek
Look i ngg Lass Creek
Looki  ngg I ass Creek
Lookingglass  Creek
Looki ngg 1sss Creek
Catharina  Craak
Look i ngg lass Creek
Look i ngg (ass Creek
Looki ngg lass Creek
Lookingg(ass  Creek
Upper Granola Rode
Uppar  Grande  Ronde
Upper  Grande  Ronde
Upper  Grande  Ronde
Big  Canyon
Big  Csnyon
Big  Csnyon
Big  Canyon
Deer Creek
Deer Creek
Deer Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglsss  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglsss  Creek
Lookingglass  Creek
Look i nggt  ass Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek

. .
No mark
No mark
No mark
0 7 - 2 8 - 6 2
AD
No mark
AD
0 7 - 2 8 - 6 1
No mark
07-28-60C
AD
No mark
No mark
07-30-01
07-30-02
AD
No mark
07-30-03
07-30-04
AD
No merk
0 7 - 3 1 - 5 7
0 7 - 3 1 - 5 8
AD
No mark
No mark
No mark
No mark
0 7 - 3 1 - 5 1
0 7 - 3 1 - 5 2
AD
No merk
0 7 - 3 1 - 4 9
0 7 - 3 1 - 5 0
AD
No mark
0 7 - 3 1 - 5 3
0 7 - 3 1 - 5 4
Ao
No mark

197s
1980
1980
1981
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
19s3
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983

Rapid R
Caraon,
Carsm
Carson
Carson
Carson
Carson
Carsom
Carson
Carson
Look ingglass
Lookingg  lass
Lookingg[ass
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Csrson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Csrson
Carson
Carson
Carson
Carson
Carson
Carson
Carson
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Tab[e  1 (TR). (cont .  )  Hatchery  re leases of  spr ing chinook sa(nmn  into the Grande  Ronde River subbaain  by brood year  and i f  marked,  by  codscJ  uire ta9 codes .

Brood Stock Hatchery L i f e Release Release F i shl N-r Release CUT/
Year Stage Date (1) Date (2) lb Re[easad  Location Finclipb

1 9 8 3  Caraon
1983 Carson
1983 Carson
1983 Carson
1983 Carson
1983 Carson
1983 Carson
1983 Carson
1983 Carson
1983  C a r s o n
1983 Carson
1 9 8 3  Caraon
1983 Carson
1 9 8 3  C a r s o n
1984  C a r s o n
1984  C a r s o n
1984 Carson
1984 Carson
1 9 8 4  C a r s o n
1 9 8 4  C a r s o n
1984  C a r s o n
1 9 8 4  C a r s o n
1 9 8 4  Caraon
1 9 8 4  C a r s o n
1984 Carson
1 9 8 4  C a r s o n
1 9 8 4  C a r s o n
1 9 8 4  Cerson
1984 Carson
1 9 8 4  C a r s o n
1 9 8 4  C a r s o n
1 9 8 4  L o o k i n g g l a s s
1 9 8 4  Lookingglass
1 9 8 4  L o o k i n g g l a s s
1 9 8 4  Caraon
1 9 8 4  C a r s o n
1 9 8 4  C a r s o n
1 9 8 4  C a r s o n
1 9 8 4  Caraon
1 9 8 4  C a r s o n
1 9 8 4  C a r s o n
1 9 8 4  Caraon

Lookfnggiass
Lookinggiass
Look ingglass
Lookinggiass
Look ingglass
Look ingg(ass
oxbow
Look ingg(ass
Look ingglass
Look ingglass
Looki nggl  ass
Look i ngg 1 ass
Carson NFH
Carson NFH
Look i ngg { ass
Look ingglass
Look ingglass
Looki nggl  ass
Look inggiass
Looki  nggl  ass
Look ingglass
Look ingglass
Look ingglass
Look i ngg 1 ass
Looki ngglass
Look ingglass
Look ingglass
Looki nggl  ass
Look ingglass
Looki nggl  ass
Lookingg  Lass
Look ing9[aSS
Look ingglass
Look ingglass
Look ingglass
Look ing9tfiss
Look ingglass
Look ingglass
Look ingglass
Lookingglass
Lookingglass
Lookingglass

fing.
fing.
fing.
fing.
fing.
fing.
fing.
molt
molt
Snlo[t
molt
SIllott
molt
Snlolt
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
molt
Slnolt
molt
molt
Slmlt
Snwlt
Snlolt
Sflwlt
Smo(t
Smo[t
Smott

06113/84
06/18/84
06118/84
09/ 16/84
091 16/84
11/01/84
05116/84
04/0.4/85
04104185
04/04/85
04/04/85
04/04185
04/16/85
04116/85
07/19/85
071 19/85
07/19/85
09/ 18/85
09/18/85
09/18/85
09/18/85
11/01/85
11/01/85
11/01/85
11/01/85
11/23/85
11/23185
11/23/85
09/18/85
09/18/85
11/01185
03128/86
03/28/86
03/28/86
04/02/86
04102/86
04/02/86
04102/86
04/02/86
04/02/86
04102/86
04/01/86

0 6 / 1 4 / 8 4
. .
. .
.-
. .
. .
-.
. .
-.
. .
. -
. .
.-
. -
. .
-.
. .
. .
--
. .
--
. .
--
.-
. .
--
. .
-.
. .
. .
. .
04101/86
04/01/86
04/01/86
. .
. .
--
. .
--
. .
. .
. .

1 8 7 . 5
1 4 1 . 0
1 0 8 . 0

2 1 . 5
2 3 . 3
1 7 . 0

1 4 8 . 0
2 3 . 5
2 3 . 5
2 3 . 5
2 3 . 5
1 5 . 5
1 8 . 2
2 0 . 2
3 2 . 0
3 2 . 0
3 2 . 0
1 9 . 2
1 9 . 2
1 9 . 2
1 9 . 2
1 6 . 6
1 6 . 6
1 6 . 6
1 6 . 6
9 . 6
9 . 6
8 . 5

2 9 . 5
1 9 . 7
2 3 . 3
1 5 . 6
1 5 . 6
1 5 . 6

8 . 8
8 . 8

1$:
1 5 . 2
1 5 . 2
1 5 . 2
1 0 . 4

382,500
105,750
54,000
49,837
100,050
1490124
150,960
37,533
37,694
2,766

147,560
694,974
59,332
41,006
49,042
48,234
7,547

52,683
50,722
2,381

73,856
50,825
50,442
3,256

70,971
47,739
1,346

41,143
102,424
91,388
102,520
41,512

107
5,604

47,955
1,491
248

48,761
50,687
3,673

75,487
48,880

Catherine Creek
Grands Rondo River
Grands Ronde River
Lookingglass  Cr
Lookingglass  Cr
Lookingglass  Cr
Grande  Ronde R i v e r
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass Creek
Lookingglass Cr
Catherine Cr
Catherine Cr
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglasa  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass Creek
Lookingglass  Cr
Lookingglass  Cr
Lookingglass  Cr
Lookingglass  Creek
Lookingglass  creek
LookinggLass  Creek
Lookingglasa  Creek
Lookingglass Crack
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Crack
Lookingglass  Crack
Deer Creek

No mark
No mark
No mark
No mark
No mark
No mark
No mark
0 7 - 3 1 - 5 5
0 7 - 3 1 - 5 6
AD
No mark
No mark
No mark
No mark
0 7 - 3 3 - 1 3
0 7 - 3 3 - 1 4
AD
0 7 - 3 3 - 5 7
0 7 - 3 3 - 5 8
AD
No mark
0 7 - 3 3 - 5 9
0 7 - 3 3 - 6 0
AD
No mark
0 7 - 3 3 - 1 5
AD
No mark
No mark
No mark
No mark
07-34-OIC
AD
No mark
0 7 - 3 3 - 1 6
AD
No mark
0 7 - 3 3 - 6 1
0 7 - 3 3 - 6 2
AD
No mark
No mark
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T a b l e  1  ( l R ) . (cent .  )  Hatchery  re leases of  spr ing chinook salmon into  the Grande  Ronda River so.bbasin  by brood year and if marked, by coded Hi  r8 tag Codsa.

Brood Stock Hatchery Life Raleasa Release F i s h / Nubar Release cuT/
Year Stage Date (1) Date (2) lb Raleasad  Location Fin  Ciipb

1984
1984
1984
1984
1984
1984
1984
1984
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985
1985

Carson
Carson,
Carson
Carson
Carson
Carson
Carson
Carson
Carson
Caraon
Carson
Carson
Lookingglass
Lookingglass
Looki nggl asa
Lookingglass
Look ingglaas
Lookingglass
Lookingglaas
Look ingglasa
Lookingglasa
Look ingglass
Looki  nggl  ass
Looki ngglass
Looki ngg lass
Looki ngg 1 ass
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Look ingglass
Look ingglass
Look ingglass
Look inggl  ass
Looki ngglasa
hnnaha
Innaha
Imnaha
Innaha
Imnaha

Look ingglass
Lookingg  lass
Look ingg(ass
Looki ngglaaa
Looki ngg[asa
Look ingglass
Lookingglass
Lookingglass
Looki ngg lass
Lookingglass
Looki ngglass
Lookingglass
Lookingglass
Look ingglass
Look ingglass
Lmkingglass
Lookingglass
Look ingglass
Lookingglass
Lookingg  lass
Lookingglass
Look ingg(ass
Look ingglass
Lookingg  lass
Look ingglass
Looki ngglass
Lookingglass
Looki ngg lass
Lookingglass
Looki ngg lass
Looki ngg lass
Lookingglass
Look ingglass
Lookingglass
Looki ngg lass
Looki ngglass
Look ingglass
Look inggiass
Lookinggtass
Lookingglasa
Lookinggtass
Lookingglass

—

Slnolt
amolt
Smo(t
amolt
sllmlt
Smelt
Smelt
Slnolt
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
f i n g .
fing.
fing.
fing.
Smo(t
SInott
Slndt
molt
molt
Snlolt
Slnolt
molt
molt
molt
SInolt
Smelt
Smelt
Slnolt
molt
SInolt

04/01/86 -- 1 0 . 8
0 4 / 0 1 / 8 6  - - 1 0 . 4
0 4 / 0 2 / 8 6  - - 1 0 . 9
0 4 / 0 2 / 8 6  - - 1 0 . 0
04/02186  04/03/86 11.0
04/03/86 -- 11.0
05/oV86  --
05/01/86 -- ?:::
06/11/86 -- 24.6
06/12/86 -- 25.0
06/16/86 -- 24.0
06/16/86 -- 24.3
07/17/86 -- 53.5
07/17/86 -- 53.5
07/17/86 -- 53.5
09/24/86 -- 23.6
09/24/86 “- 23.6
09/24186 -- 23.6
09/24/86 -- 25.3
09/24/86 -- 25.3
09/24/86 -- 25.3
11/01/86 -- 23.8
11/01/86 “- 23.8
11/07/86 -- 23.8
11/07/86 -- 23.8
07/29/86 -- 52.1
04/01187 -- 9.1
04/01/87 -- 9.1
04/01187 -- 9.1
04/01/87 -- 9.3
04/01/87 -- 9.3
04/01/87 -- 9.3
04/01/87 -- 18.3
04/01/87 -- 18.3
04/01/87 -- 18.3
04/01/87 -- 18.3
04/06/87 -- 17.1
04/20/87 -- 8.2
04/20/87 -- 8.2
04/20/87 -- 8.2
04/20/87 -- 8.3
04/20/87 -- 8.3

5 1 , 1 9 2
1 6 , 0 5 8
5 6 , 9 0 9
5 0 , 1 0 0
5 0 , 0 5 0
14,344
6 1 , 5 4 4

1 % , 5 5 4
9 3 , 2 3 4

148,375
8 7 , 8 4 0
5 0 , 0 5 8
4 2 , 7 7 3
4 3 , 2 5 8

1,231
5 2 , 6 1 4

921
2 8 , 0 9 7
5 2 , 5 8 3

1,041
2 8 , 0 1 9
5 2 , 3 7 7
5 2 , 9 1 5

2 , 1 4 3
5 9 , 6 0 2
3 7 , 7 7 3
5 0 , 0 1 8

374
146,689
49,871

247
146,440

5 2 , 8 2 5
5 2 , 3 6 0

2 , 4 9 4
5 6 , 8 3 9

111,749
5 3 , 3 0 7

1 , 0 5 0
8 , 3 6 6

5 2 , 0 4 7
658

Deer Creek
Lookingglass  Cr
Lookinggtass  Cr
Catherine Cr
Catherine Cr
Lookingglaas  Cr
Lookingglaas  Cr
Lookingglass  Cr
Grands Ronde River
Grands Ronde River
Grande  Ronde Rivar
Grande  Ronde R i v e r
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingg(ass  Creek
Lookinggtass  Creek
Lookingg[ass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Catherine Cr
Lookingglass  Creek
Lookinggtass  Creek
Lookingglass  Creek
Lookinggiass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Grande  Ronde R i v e r
Lookingglass  Crack
Lookingglass  Creek
Lookingglasa  Creek
Lookingglass  Creek
Lmkingglass  Creek

No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
0 7 - 3 9 - 5 4
0 7 - 3 9 - 5 5
AD
0 7 - 3 8 - 0 3
AD
No mark
0 7 - 3 8 - 0 4
AD
No mark
0 7 - 3 8 - 0 7
0 7 - 3 8 - 0 8
Ao
No mark
No mark
0 7 - 3 8 - 1 2
AD
No mark
0 7 - 3 8 - 1 1
Ao
No mark
0 7 - 3 8 - 0 5
0 7 - 3 8 - 0 6
Ao
No mark
No mark
07-38-09
AD
No mark
0 7 - 3 8 - 1 0
AD
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Table  1  (TR). (cent. ) Hatchery releases of spring chinook salmon into the Granola Ronde River subbasin by brood year and if marked, by coded wire tag codes.

Brood Stock Hatchery L i f e Release ReLease F i s h / Nunber Release CUT/
Year Stage Date (1) Date (2) lb Released Locat ion Fin  Clipb

1 9 8 5  Imneha
1 9 8 5  C a r s o n
1 9 8 5  C a r s o n
1 9 8 5  C a r s o n
1 9 8 5  C a r s o n
1 9 8 5  C a r s o n
1 9 8 5  C a r s o n
1 9 8 5  C a r s o n
1 9 8 6  Lookinggless
1 9 8 6  Lookingglass
1 9 8 6  Lookingglass
1 9 8 6  Lookingglass
1986 Rapid R
1986 Rapid R
1986 Rapid R
1986 Rapid R
1986  Rapid R
1986 Rapid R
1986 Rapid R
1986 Rapid R
1986 Rapid R
1986  Rapid R
1986 Rapid R
1984 Rapid R
1986 Rapid R
1986 Rapid R
1986 Rapid R
1986 Rapid R
1986 Rapid R
1986 Rapid R
1986  Rapid R
1986  Rapid R
1986 Rapid R
1986 Rapid R
1986 Repid R
1986 Rapid R
1986 Rapid R
1986 Rapid R
1986 Rapid R
1 9 8 6  Lookingglass
1 9 8 6  Lookinggtaas

Lookingglass
Lookingglass
Look ingglass
Look ingglass
9onnevi  1 le
B o n n e v i l l e
Bonnevi  1 le
Bonnevi  t te
Looki  ngg lass
Looki ngg lass
Look ingglass
Look ingglass
Look ingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Look ingglass
Looki ngg 1 ass
Look ingg(ass
Look ingglass
Lookingglass
Look ingglass
Lookingglass
Lookingg  Lass
Look ingglass
Look ingg(ass
Look ingg[ass
Look ingg(ass
Look ingglass
Look ingglass
Lookingglass
Lookingglass
Look ingglass
Look ingglass
LookinggLass
Lookingglass
Look ingglass
Look ingglass
Lookingglass
Look ingglaas

Smelt
Snwlt
molt
Smo(t
molt
Slnolt
Smelt
molt
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
fing.
f i n g .
fing.
fing.
fing.
fing.
molt
Smelt
molt
molt
SIno[t
Smelt
Smott
smelt
molt
Smelt
SInolt
SInott
molt
SInolt
slnolt
Smelt

0 4 / 2 0 / 8 7  - -
0 3 / 3 0 / 8 7  - -
0 3 / 3 0 1 8 ?  - -
0 3 / 3 0 / 8 7  - -
02/24/87 - -
0 2 / 2 4 / 8 7  - -
0 2 / 2 4 / 8 7  0 2 / 2 6 / 8 7
0 2 / 2 6 / 8 7
0 7 / 2 0 / 8 7  - -
0 7 / 2 0 / 8 7  - -
0 7 / 2 0 / 8 7  - -
0 7 / 2 0 / 8 7  - -
0 5 / 2 0 / 8 7  - -
0 5 / 2 0 / 8 7  - -
0 5 / 2 0 / 8 7  - -
0 5 / 2 0 / 8 7  - -
0 5 / 2 0 / 8 7  - -
0 9 / 1 8 / 8 7  - -
0 9 / 1 8 / 8 7  - -
0 9 / 1 8 / 8 7  - -
0 9 / 1 8 / 8 7  - -
1 1 / 0 3 / 8 7  - -
11/03/87  - -
11/03187  - -
1 1 / 0 3 / 8 7  - -
0 4 1 0 1 / 8 8  - -
0 4 / 0 1 / 8 8  - -
0 4 / 0 1 / 8 8  - -
0 4 / 0 1 / 8 8  - -
0 4 / 0 1 / 8 8  - -
0 4 / 0 1 / 8 8  “  -
0 4 / 0 1 / 8 8  - -
0 4 / 0 1 / 8 8  - -
0 4 / 0 1 / 8 8  - -
0 4 / 0 1 / 8 8  - -
0 4 / 0 1 / 8 8  - -
04/01188  - -
0 4 / 0 1 / 8 8  - -
0 5 / 2 0 / 8 7  - -
0 3 / 3 1 / 8 8  0 4 / 0 5 / 8 8
0 3 / 3 0 / 8 8  - -

8 . 3
1 1 . 5
1 1 . 5
1 1 . 5
10.1
1 0 . 3
1 1 . 7
11.1
5 8 . 3
5 8 . 3
S 8 . 3
5 8 . 3
3 5 . 6
3 5 . 6
3 5 . 6
3 5 . 6
3 5 . 6
2 2 . 6
2 2 . 6
2 2 . 6
2 2 . 6
2 2 . 8
2 2 . 8
2 2 . 8
2 2 . 8
13.1
1 3 . 1
13.1
1 3 . 2
1 3 . 2
1 3 . 2
2 0 . 1
2 0 . 1
2 0 . 1
2 0 . 1
1 5 . 2
14.4

7 . 0
3 5 . 6
2 0 . 6
1 7 . 6

8 , 1 0 5
3 9 , 3 5 5
3 9 , 5 0 2

1 , 7 1 7
2 9 , 8 9 6

7 , 1 0 7
2 9 , 1 9 2
2 2 , 5 3 3
4 3 , 0 8 6
4 3 , 1 2 7

870
13,835
4 0 , 8 3 1
4 1 , 2 9 3
4 0 , 7 8 2

1 , 7 7 0
4 9 , 2 9 8
3 8 , 3 7 8
4 1 , 2 3 2

1 , 8 0 0
492

38,501
3 9 , 1 8 8

3 , 9 6 3
793

4 2 , 3 3 9
958
261

4 2 , 0 5 7
505

1 , 2 6 2
4 1 , 2 6 6
4 2 , 7 4 4

1,901
519

6 5 , 7 8 6
6 5 , 7 9 4
4 0 , 5 5 1
4 8 , 9 0 4

1 5 1 , 9 6 6
136,675

Lookingglass  Creek
Big Canyon
Big Canyon
Big Canyon
Catherine Cr
Cather ine Cr
Catherine Cr
Catherine Cr
Looki nggi  ass Creek
LookinggLass  Creek
Looki ngglass  Creek
Lookingglass  Creek
Look ingglass  Creek
Looki ngglass  Creek
Lookingglass  Creek
Lookingg[ass  Creek
Looki ngglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Looki ngglass  Creek
Looki ngg[ass Creek
Lookingglass  Creek
Look ing91  ass Creek
Look ingglass Creek
Looki nggtass Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass Creek
Lookingglass  Creek
Lookingglass  Cr
Lookingglass  Cr
Lookingglass  Cr
Looki ngglass  Creek
Catherine Cr
Deer Creek

No mark
0 7 - 3 9 - 5 6
0 7 - 3 9 - 5 7
AD
No mark
No mark
No mark
No mark
0 7 - 4 0 - 2 2
0 7 - 4 0 - 2 3
AD
No mark
0 7 - 4 0 - 1 1
0 7 - 4 0 - 1 2
0 7 - 4 0 - 1 3
Ao
No mark
0 7 - 4 0 - 1 6
0 7 - 4 0 - 1 7
AD
No mark
0 7 - 4 0 - 1 8
0 7 - 4 0 - 1 9
AD
No mark
0 7 - 4 0 - 1 4
AD
No mark
0 7 - 4 0 - 1 5
AD
No mark
0 7 - 4 0 - 2 0
0 7 - 4 0 - 2 1
AD
No mark
RV
RV
RV
No mark
LV
LV
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Table  1  (TR). (cent .  )  Hatchery re leases of  spr ing chinook salmon into  the Grands Ronde River skbasin  by brond  year and if marked, by  coded  d re tail Codaa.

Brocd Stock Hatchery L i f e  R e l e a s e  R e l e a s e F i s h /  N-r Release cuT/
Year Stage Date (1) Date (2) lb Released Locetion Finclipb

1986
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988

Looki  ngg 1 ass
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Look ingglass
Lookingglass
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R

Looki ngglass
Lookingglass
Lookingglaas
Lookingglass
Lookingglasa
Looki ngglasa
Lookinggtaaa
Lookingglasa
Look ingglass
Looki ngglass
Looki ngglass
Lmkingglass
Looki ngglass
Looki ngglasa
Lookingglaas
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglaas
Lookingg  lass
Looki ngg(aas
Looki ngglaas
Looki ngg 1 aas
Looki ngglass
Look ingglass
Look ingglass
Ua11 owa
Looki ngg lass
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Look ingglass
Lookingglass
Look ingglass
Lookingglass
Lookingglass
Lookingglaas
Lookingglass
Looki ngglass

SMOI t 04/08/88 --
fing.  0 5 / 1 3 / 8 s  - -
fing.  0 5 / 1 3 / 8 8  - -
fing.  0 5 / 1 3 / 8 8  - -
fing.  0 5 / 1 3 / 8 8  “-
fing.  0 5 / 1 3 / 8 8  - -
fing.  0 9 / 2 3 / 8 8  - -
fing. 0 9 / 2 3 / 8 8  - -
fing. 0 9 / 2 3 / 8 8  - -
f  ing.  0 9 / 2 3 / 8 8  - -
fing. 1 1 / 0 1 / 8 8  - -
fing. 1 1 / 0 1 / 8 8  - -
fing. 1 1 / 0 1 / 8 8  - -
fing.  1 1 / 0 1 / 8 8  - -
Slllol  t  0 4 / 0 3 / 8 9  - -
snot t  0 4 / 0 3 / 8 9  - -
amolt  0 4 / 0 3 / 8 9  - -
emol t  0 4 1  0 3 / 8 9  - -
and t  0 4 / 0 3 / 8 9  - -
mot  t  0 4 / 0 3 / 8 9  - -
!311d t 0 . 4 / 0 3 / 8 9  - -
SIlld t 0 4 / 0 3 / 8 9  - -
snot t  0 4 / 0 3 / 8 9  - -
SMO( t 0 4 / 0 3 / 8 9  - -
SMOl t 0 4 / 0 3 / 8 9  - -
s m e l t  0 4 / 0 3 / 8 9  - -
Slllol t 0 4 / 0 3 / 8 9  - -
amol t  0 4 / 0 4 / 8 9  - -
SlllOt  t 0 4 / 0 6 / 8 9  - -
fing.  0 5 / 1 5 / 8 9  - -
fing. 0 5 / 1 5 / 8 9  - -
fing. 05/15/89  - -
fing. 05/15/89  - -
fing. 0 5 / 1 5 / 8 9  - -
Smott  0 3 / 3 1 / 9 0  - -
Sllld t 0 4 / 0 2 / 9 0  - -
!311d t 0 4 / 0 2 / 9 0  - -
amd t  0 4 / 0 2 / 9 0  - -
m o l t  0 4 / 0 2 / 9 0  - -
s m e l t  0 4 / 0 2 / 9 0  - -
amolt  0 4 / 0 2 / 9 0  - -
molt  0 4 1 0 2 / 9 0  - -

2 0 . 6
2 9 . 3
2 9 . 3
2 9 . 3
2 9 . 3
2 9 . 3
2 1 . 7
2 1 . 7
2 1 . 7
2 1 . 7
2 0 . 9
2 0 . 9
2 0 . 9
2 0 . 9
1 3 . 4
1 3 . 4
1 3 . 4
1 3 . 8
1 3 . 8
1 3 . 8
1 9 . 5
1 9 . 5
1 9 . 5
1 4 . 5
1 4 . 8
1 6 . 4
1 3 . 5
1 3 . 2
1 4 . 9
3 6 . 2
3 6 . 2
3 6 . 2
3 6 . 2
3 6 . 2
1 6 . 7
1 2 . 2
1 2 . 2
1 2 . 2
1 3 . 0
1 3 . 0
1 3 . 0
2 0 . 0

4 9 , 6 3 4
4 2 , 6 9 7
4 1 , 7 0 3
4 1 , 5 2 4

2 , 8 6 9
1 2 , 2 8 9
4 3 , 2 2 0
4 0 , 3 9 9

1,591
3s4

4 2 , 8 3 7
4 2 , 7 9 6

508
169

4 3 , 2 8 7
1 , 0 6 4
6 , 1 4 0

4 3 , 2 8 3
433

6 , 8 7 5
4 3 , 3 9 0
4 2 , 9 8 7

341
9 1 , 8 5 8
4 5 , 8 3 6
4 5 , 9 2 0
45,941
8 3 , 1 6 0
8 9 , 1 0 2
4 0 , 2 3 4
4 1 , 2 6 7
4 1 , 6 6 7

3 , 4 2 7
105

9 1 , 4 3 3
4 3 , 7 8 8

6,~7
4 3 , 4 7 9

172
7 , 8 5 7

4 2 , 1 8 7

Deer Creek
Looki ngglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Look ingglass  Creek
Lookingglasa  Creek
Lookingglass  Creak
Lookingglasa  Crack
Lookingglass  Crack
Look ingglass  Creek
Look ingglass  Crack
Lookingglasa  Creek
Look ingg(ass Creek
Look ingglass  Creek
Look ingglass  Creek
Look ingglass Creek
Look ingglass  Creak
Looki ngglass  Creek
Looki nggl  ass Creek
Looki ngglass  Creek
Lookingg[ass  Cr
Lookingglass  Cr
Lookingglass  Cr
Lookingglass  Cr
Catherine Cr
Oeer Creak
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Looki ngg 1 ass Creek
Deer Creek
Look i nggl  ass Creek
Lookingglass  Creek
Lookinggtass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Look ingglass  Creek

LV
0 7 - 4 5 - 2 3
0 7 - 4 5 - 2 4
0 7 - 4 5 - 2 5
AD
No mark
0 7 - 4 6 - 3 0
0 7 - 4 6 - 3 1
AD
No mark
0 7 - 4 6 - 3 2
0 7 - 4 6 - 3 3
AD
No mark
0 7 - 4 5 - 3 3
AD
No mark
0 7 - 4 5 - 3 5
AD
No mark
0 7 - 4 5 - 3 1
0 7 - 4 5 - 3 2
AD
No mark
No mark
No mark
No mark
LV

:-47-36
0 7 - 4 6 - 3 4
0 7 - 4 5 - 3 4
AD
No mark
No mark
0 7 - 4 7 - 4 3
M)
No mark
0 7 - 4 7 - 4 5
AD
No mark
0 7 - 4 7 - 3 9
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T a b l e  1  ( l R ) . (cont .  )  Hatchery re leases of  sprim  chi-k salmon  into the Grande  Ronde River  subbasin  by brood year  and i f  marked,  by  coded Hire  tag ccdea.

Brood Strxk Hatchery L i f e Re(ease Ret  ease F ish / Nuber Release cu7/
Year Stage Date (1) Date (2) lb Released Locat ion Fin  clipb

1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1988
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Rapid R
Look ingglass

Lookingg[ass
Lookingglass
Lookingg(ass
Lookingglass
Look inggtass
Look ingglass
Look ingg  t ass
Lookingglass
Look ingg(ass
Look ingglass
Lookingg  lass
Lookingg  Lass
Look ingglass
Lmkingglass
Look ingglass
Look i ngg 1 asa
Look i ngg 1 ass
Look i ngg 1 ass
Look i ngg  1 ass
Look i ngg ( ass
Look ingglass
Lookingg  I ass
Looking9(aas
Lookingg\ass

Smo( t 04/02/90
mot  t 04/02/90
SMOi t 04/02/90
SMO[ t 04/02/90
SllWt t 04/02/90
SMO1 t 04/02/90
Smol t 04/09/90
Sml t 04/09/90
Smot t 04/09/90
Smol t 04/10/90
Smol t 04/10/90
Smelt 04/01/91
SMo[t 04/01/91
Smelt 04/01/91
Smelt 04/01/91
Smelt 04/01/91
Smelt 04/01/91
Smol t 04/01/91
Smol t 04/01/91
Smelt 04/01/91
Smelt 04/01/91
Smelt 04/01/91
Smelt 04/01/91
SMO[ t 04/02/91

. .
-.
. .
. .
.-
--
.-
--
. .
.-
. .
--
. .
. .
. .
.-
--
. .
--
--
. .
. .
. .
. .

20.0
20.0
20.2
20.2
20.2
18.3
19.5
19.5
20.0
20.7
20.7
13.6
13.6
13.6
14.0
14.0
14.0
20.4
20.4
20.4
20.8
20.8
20.8
18.6

1,205
43,571
4 1 , 7 8 0

2 , 1 0 2
4 4 , 2 3 3

3 4 1 , 7 1 6
8 0 , 0 7 3
17,523
5 2 , 4 7 9
2 6 , 4 4 5
2 6 , 4 4 5
4 2 , 8 5 9

337
4 , 3 1 3

4 2 , 6 9 8
342

4 , 3 7 6
4 3 , 4 5 0

8 7
7 5 , 0 2 7
4 2 , 7 0 5

432
7 5 , 0 0 8

504,668

Looki ngglass  Creek
Lookingglass  Creek
Lookingglass  Creek
Lookingg[ass  Creek
Looking9tass  Creek
Lookingglass  Cr
Grande  Ronde River
C a t h e r i n e  Cr
C a t h e r i n e  Cr
Uatlowa  River
Hurr icane Creek
Lookingglass  Creek
Lookingglaas  Creek
Looki ngg lass Creek
Lookingglass  Creek
Lookingglass Creek
Looki ngglass  Creek
Lookingg{ass  Creek
Looki ngg lass Creek
Lookingglass  Creek
Looki ngg lass Creek
LookinggLass Creek
Lookingglasa  Creek
Lookingglass  Cr

AD
No mark
07-47-40
AD
No mark
No mark
No mark
No mark
No mark
No mark
No mark
0 7 - 5 0 - 5 1
AD
No mark
0 7 - 5 0 - 4 8
AD
No mark
07-50-54
Ao
No merk
0 7 - 5 0 - 5 3
AD
No mark
LV

~ Eat imetes are  f rom Oregon Oepsrtment  of Fish and Uildiife ( u n p u b l i s h e d  d a t a ) .
AD = Adipose,  LV =  Lef t  ventra l ,  RV = Right  ventra l .

c E s t i m a t e d  rsmbers r e l e a s e d  i n t o  Lookingglass  C r e e k . Oue to  problems at  Lookingglass  Hatchery a small percentage of  th is  product ion group nas  released into
the Innaha River  (personal  communicat ion,  Rich Carmichael , Oregon Department of Fish and Uildlife).
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Table 2 (RH-1). Total returns of Lookingglass-Carson stocks spring chinook salmon
returning to Lookingglass Hatchery in the Grande Ronde River subbasin, by brood
year. Estimates for each age category along the upward diagonal to the right
of a given footnote were derived from the same reference.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1979
1980
1981
1982
1983
1984
1985
1986

- -
- -
- -
- -
-.
- -
- -
- -

- - - -
- - 33
~b 433

10= 231
84d 2,154
64e 995
3~f 265
g9 --

1
9

81
252

1,354
453
--
- -

0 - - - -
0 - - 42
0 523 514

12 505 495
8 3,600 3,516

-- -- --
- - - - - -
- - - - - -

a Lookingglass/Carson  stock returns include jack and adult fish returning from
Carson stock releases and fish that are progeny of hatchery broodstock  developed
from Carson stock returns and the wild Lookingglass Creek stock.

b Estimate is modified from Carmichael and Messmer (1985).
c Estimate is modified from Carmichael et al. (1986).
d Estimate is modified from Carmichael et al. (1987).
e Estimate is modified from Carmichael et al. (1988).
f Estimate is modified from Messmer et al. (1989).
9 ESt~ate is modified from Messmer et al. (1990).
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Table 3 (RH-2 ). Total returns of Rapid River stock spring chinook salmon returning
to Lookingglass  Hatchery in the Grande Ronde River subbasin, by brood year.
Estimates for each age category along the upward diagonal to the right of a
given footnote were derived from the same reference.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1985 -- Oa 172 -- -- -- --
1986 -- 44b -. _. -- _- _-

a Estimate is modified from Messmer et al. (1989).
b Estimate is modified from Messmer et al. (1990).
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Table 4 (RH-3 ). Total returns of Imnaha stock spring chinook salmon returning to
Lookingglass Hatchery in the Grande Ronde River subbasin,  by brood year.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1985 -- 48a 6~b -- -- -- --

a Estimate is modified from Messmer et al. (1989).
b Estimate is modified from Messmer et al. (1990).
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Table 5 (AL-1) . Mean fork length by brood year and age class (freshwater.ocean)  for
Lookingglass/Carson  stock hatchery spring chinook salmon returning to
Lookingglass Hatchery in the Grande Ronde River subbasin. Estimates within
each freshwater age group that are along the upward diagonal to-the right of a
given footnote were derived from the same reference.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4

1980
N

st. dev.

1981
N

st. dev.

1982
N

st. dev.

1983
N

st. dev.

1984
N

st. dev.

1985
N

st. dev.

1986
N

st. dev.

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
-.

- -
- -
- -

- -
- -
-.

- -
-.
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
.-
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

54a
--
- -

- -
- -

53C
--
--

56d
- -
- -

56=
--
- -

- -
- -
- -

74
--
--

77
--
--

76
--
--

74
--
--

72
--
--

--
--
--

a Estimate is modified from Carmichael et al. (1986).
b Estimate is modified from Carmichael et al. (1987).
c Estimate is modified from Carmichael et al. (1988).
d Estimate is modified from Messmer et al. (1989).
e Estimate is modified from Messmer et al. (1990).

94
--

89

91
--

90
- -
- -

92
--
--

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

102
--
- -

101
- -
- -

- -
- -

- -
- -
- -

- -
- -
- -
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Table 6 (AL-2). Mean fork length by brood year and age class (freshwater .ocean) for
Rapid River stock hatchery spring chinook salmon returning to Lookingglass
Hatchery in the Grande Ronde River subbasin. Estimates within each freshwater
age group that are along the upward diagonal to the right of a given footnote
were derived from the same reference.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4

1985 -- -- -- -- 48 a 70 -- --
N -- -- -- -- 6 -- -- --

st. dev. -- -- -- -- -- -- -- --

1986 -- -- -- -- 48b -- -_ --

N -- -- -- -- -- -- -- --
st. dev. -- -- -- -- -- .- -- --

b Estimate is modified from Messmer et al. (1989).
c Estimate is modified from Messmer et al. (1990).
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Table 7 (AL-3) . Mean fork length by brood year and age class (freshwater.ocean)  for
Imnaha stock hatchery spring chinook salmon returning to Looki.ngglass  Hatchery
in the Grande Ronde River subbasin.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4

1985 -- -- -- -- 55a ,6b -- _-

N -- -- -- -- 36 -- -- --
et. dev. -- -- -- .- -- -- -- --

a Estimate is modified from Messmer et al. (1989).
b Estimate is modified from Messmer et al. (1990).
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Table 8 (AL-4). Mean fork length by brood year and age class (freshwater.ocean)  for
Lookingglass/Carson stock hatchery spring chinook salmon collected at the Big
Canyon facility in the Grande Ronde River subbasin. Estimates within each
freshwater age group that are along the upward diagonal to the right of a given
footnote were derived from the same reference.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4

1984 -- -- -- -- -- -- 89 --
N -- -- -- -- -- -- -- --

st. dev. -- -- -- -- -- -- -- --

1985 -- -- -- -- -- 77 -- --
N -- -- -- -- -- -- -- --

st. dev. -- -- -- -- -- -- -- --

1986 -- -- -- -- 52 a -- -- --
N -- -- -- -- -- -- -- --

st. dev. -- -- -- -- -- -- -- --

a Estimate is modified from Messmer  et al. (1990).
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Table 9 (AW-1). Mean weight by brood year and
Lookingglass/Carson stock hatchery spring
Lookingglass Hatchery in the Grande Ronde

age class (freshwater.ocean)  for
chinook salmon returning to
River subbasin.

Mean weight (kg)

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4

St.

St.

St.

St.

1982
N

dev.

1983
N

dev.

1984
N

dev.

1985
N

dev.

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -

.-
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- - - -
- - - -
- - - -

- - - -
- - - -
- - - -

- - - -
- - - -
- - - -

- - 1.9=
- - - -
- - - -

4.oa
- -
- -

,.4b
- -
- -

- -
- -
- -

4.3d
- -
.-

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

a
b
c
d

Estimate
Estimate
Estimate
Estimate

is modified from
is modified from
is modified from
is modified from

Carmichael et al. (1987).
Carmichael et al. (1988).
Messmer et al. (1989).
Messmer et al. (1990).
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Table 10 (AW-2). Mean weight by brood year and age class (freshwater.ocean)  for
Carson stock hatchery spring chinook salmon returning to Lookingglass Hatchery
in the Grande Ronde River subbasin. Estimates within each freshwater age group
that are along the upward diagonal to the right of a given footnote were
derived from the same reference.

Mean weight (kg)

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4

1982
N

st. dev.

1983
N

st. dev.

1984
N

st. dev.

1985
N

- -
- -
- -

- -
- -
- -

.-
- -
- -

- -
- -

- -
- -
-.

- -
- -
- -

- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

1.9a
- -
- -

- -
- -

4.7
--
--

4.7
--
--

4.2=
--
--

~.,d
--

- -
- -

- -
- -

- -
- -

- -
- -

st. dev. -- -- -- -- -- --

7.7 --
-- --
-- --

7.4 --
-- .-
-- --

6.5 --
-- --
-- --

-- --
-- --
-- --

a Estimate is modified from Carmichael et al. (1987).
b Estimate is modified from Carmichael et al. (1988).
c Estimate is modified from Messmer et al. (1989).
d Estimate is modified from Messmer  et al. (1990).
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Table 11 (AW-3). Mean weight by brood year and age class (freshwater.ocean)  for
Rapid River stock hatchery spring chinook salmon returning to Lookingglass
Hatchery in the Grande Ronde River subbasin. Estimates within each freshwater
age group that are along the upward diagonal to the right of a given footnote
were derived from the same reference.

Mean weight (kg)

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4

1985 -- -- -- -- 1.4 a 3.8 -- --
N -- -- -- -- -- -- -- --

st. dev. -- -- -- -- -- -- -- --

1986 -- -- -- -- ~.2b -- _- --

N -- -- -- -- -- -- -- --
st. dev. -- -- -- -- -- -- -- .-

a Estimate is modified from Messmer et al. (1989).
b Estimate is modified from Messmer et al. (1990).
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Table 12 (AW-4). Mean weight by brood year and age class (freshwater.ocean)  for
Imnaha River stock hatchery spring chinook salmon returning to Lookingglass
Hatchery in the Grande Ronde River subbasin.

Mean weight (kg)

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4

1982
N

st. dev.

1983
N

st. dev.

1984
N

st. dev.

1985
N

st. dev.

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -

- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
---
- -

- - - -
- - - -
- - - -

5.2a

--
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- - - -
- - - -
- - - -

- - - -
- - - -
- - - -

- -
- -
- -

- -
- -
- -

- -
-.
- -

- -
- -
- -

- -
- -

- - ~.7b 4.7’=
- - - -
- - - -

- -
- -

- -
- -
- -

- -
- -
- -

- -
- -

- -
- -
- -

a Estimate is
b Estimate is
c Estimate is

modified
modified
modified

from Carmichael et al. (1987).
from Messmer et al. (1989).
from Messmer et al. (1990).
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Table 13 (AW-5). Mean weight by brood year and age class (freshwater.ocean)  for
Lookingglass/Carson stock hatchery spring chinook salmon collected at the Big
Canyon facility in the Grande Ronde River subbasin.

Mean weight (kg)

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4

1985 -- -- -- -- -- 4.la -- --
N -- -- -- -- -- -- -- --

st. dev. -- -- -- -- -- -- -- --

b Estimate is modified from Messmer et al. (1990).
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Table 14 (AC). Age composition (freshwater.ocean)  by brood year for Lookingglass/Caraon  stock
chinook salmon returning to Lookingglass  Hatchery in the Grande Ronde River subbasin. Es
freshwater age group that are along the upward diagonal to the right of a given footnote 
the same reference.

Age Composition (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3

1981 -- -- -- -- -- 2 a 83 15 0 -- --

1982 -- -- -- -- -- Zb 46 50 2 -- --
1983 -- -- -- -- -- 2C God 38= <If -- --

a Sample size used to estimate age
( 1985).

b Sample size used to estimate age
c Sample eize used to estimate age
d Sample size used to estimate age
~ Sample size used to estimate age

Sample size used to estimate age

composition,

composition,
composition,
composition,
composition,
composition,

by brood year, was derived from data in Carmic

by brood year, was derived from data in Carmic
by brood year, was derived from data in Carmic
by brood year, was derived from data in Carmic
by brood year, was derived from data in Messme
by brood year, was derived from data in Messme
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Table 15 (AC-a). Age composition (freshwater.ocean)  by run year for
chinook salmon returning to Lookingglaas  Hatchery in the Grande

Age Composition (%)

Lookingglass/Carson  stoc
Ronde River subbasina.

Run
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2

1984 43 -- -- -- -- 21 79 0 0 -- -.

1985 452 -- -- -- -- 2 96 2 0 -- --

1986 396 -- -- -- -- 21 59 20 0 - - -.

1987 2470 -- -- -- -- 3 87 10 0 -- --

1988 2392 -- -- -- -- 1 42 56 <1 -- --

1989 735 -- -- -- -- 1 36 62 1 -- --

a Estimates are modified from Carmichael et al. (1987) for the 1984-86 run years, from Carmic
for the 1987 run year, from Messmer et al. (1989) for the 1988 run year, and from Messmer 
1989 run year.

Table 16 (AC-b). Age composition (freshwater.ocean)  by run year for Lookingglass/Carson  stoc
chinook salmon collected at the Big Canyon facility in the Grande Ronde River subbasina

Age Composition (%)

Run
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2

1989 73 -- -- -- -- 15 62 23 0 - - - -

a Estimates for the 1989 run year are modified from Messmer al. (1990).



Table 17 (AS-l). Percent females by brood year and age class (freshwater.ocean)  for Lookingglass/Carson  stock
hatchery spring chinook salmon returning to Lookingglass  Hatchery in the Grande Ronde River eubbasin.
Estimates within each freshwater age group that are along the upward diagonal to the right of a given
footnote were derived from the same reference.

Females (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1980 -- -- -- -- -- -- -- 55 -- -- -- --
1981 -- -- -- -- -- -- 62 62 -- -- -- --
1982 -- -- -- -- -- Oa 47 42 40 -- -- --
1983 -- -- -- -- -- lb GO 52 27 -- -- --
1984 -- -- -- -- -- 4= 57 53 -- -- -- --
1985 -- -- -- -- -- 8d 50 -- -- -- -- --

1986 -- -- -- -- -- 0’= -- -- -- -- -- --

a Estimate is modified from Carmichael et al. (1986).
b Estimate is modified from Carmichael et al. (1987).
c Estimate is modified from Carmichael et al. (1988).
d Estimate is modified from Messmer et al. (1989).
e Estimate is modified from Messmer et al. (1990).
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Table 18 (AS-2). Percent females by brood year and age class (freshwater.ocean)  for Rapid River stock hatchery
spring chinook ealmon returning to Lookingglase  Hatchery in the Grande Ronde River subbasin. Estimates
within each freshwater age group that are along the upward diagonal to the right of a given footnote were
derived from the same reference.

Females (%)

Brood
Year N I.I 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1985 -- -- -- -- ‘- 0= 60 -- -- -- ‘- ‘ -

1986 -- -- -- -- ‘- Ob -- -- -- -- -- --

a Estimate is modified from Messmer et al. (1989).
b Estimate is modified from Messmer  et al. (1990).

Table 19 (AS-3). Percent females by brood year and age class (freshwater.ocean)  for Imnaha stock hatchery spring
chinook salmon returning to Lookingglass Hatchery in the Grande Ronde River subbasin.

Females (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3*1 3.2 3.3

1985 -- -- -- -- ‘- Oa ~lb -- -- -- -- --

a Estimate is modified from Messmer et al. (1989).
b Estimate is modified from Messmer et al. (1990).
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Table 20 (AS-4). Percent females by brood year and age class (freshwater.ocean)  for Lookingglaso/Carson  stock
hatchery spring chinook salmon collected at the Big Canyon facility in the Grande Rondo River subbasin.
Estimates within each freshwater age group that are along the upward diagonal to the right of a given
footnote were derived from the same reference.

Females (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1984 -- -- -- -- -- -- -- 41 -- -- -- --
1985 -- -- -- -- -- -- 53 -- -- -- -- --
1986 -- -- -- -- -- Oa -- -- -- -- -- --

a Estimate is modified from Messmer et al. (1990).
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Table 21 (A&a). Mean fecundity by run year for Lookingglass\Carson stock hatchery
spring chinook salmon returning to the Big Canyon Creek facility and
Lookingglass Hatchery in the Grande Ronde River subbasina.

Run Mean
Year N Fecundity st. dev.

1989 234 4,458 --

a Estimates are from Messmer et al. (1990).

Table 22 (AF-b). Mean fecundity by run year for Lookingglass/Carson stock hatchery
spring chinook salmon returning to Lookingglass Hatchery in the Grande Ronde
River subbasina.

Run Mean
Year N Fecundity st. dev.

1983 4 3,716 --
1984 17 3,670 -.
1985 252 3,896 -.
1986 149 4,268 --
1987 294 4,160 --
1988 292 4,804 --

a Estimates are a synthesis of data from Messmer et al. (1990) and Oregon Department
of Fish and Wildlife (unpublished data).



Table 23 (AF-c). Mean fecundity by run year for Rapid River stock hatchery spring
chinook salmon returning to Lookingglass Hatchery in the Grande Ronde River
subbasina.

Run Mean
Year N Fecundity st. dev.

1987b -. 4,655 --
1988 -- -- --
1989 100 3,336 --

a Estimates are from Messmer et al. (1990).
b Fecundity was estimated for spring chinook salmon spawned at Pahsimeroi Hatchery

in Idaho.



Table 24 (AE). Emigration of coded wire tagged hatchery spring chinook salmon released as juveniles into the
Grande Ronde River subbasina’b.

Hatchery/Release Recovery Bite, Recovery Number Total Number
site Run Year(s) Method Recovered Estimated,

( PSMFC )

Grande Ronde

Grande Ronde

Grande Ronde

Grande Ronde

Grande Ronde

Grande Ronde

Grande Ronde

Grande Ronde

Grande Ronde

Grande Ronde

L

Imnaha River
1986

Deschutes River
1986
1987
1988

Cowlitz River
1987
1988

Rogue River
1986

Sandy River
1986

Klickitat River
1987

Deschutes River
1988

White Salmon R.
1988

Columbia Riverc

1988
Columbia Riverd

1987

Trap Returns
--

Trap Returns
--
- -
.-

Hatchery Returns
--
- -

Hatchery Returns
--

Hatchery Returns
--

Hatchery Returns
.-

Hatchery Returns
-.

Hatchery Returns

3

1
5
1

1
1

2

1

1

1

3

1
5
1

1
1

2

1

1

1

- - 1 1
Hatchery Returns

-- 1 1
Hatchery Returns

-- 1 1

a Based on the following tag codes: 07-28-60, 07-28-61, 07-30-02, 07-30-03, 07-31-52, 07-31-53, 07-31-55,
07-33-13, 07-33-62, 07-34-01, 07-38-10, 07-38-11, 07-40-15.

(cent. )
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Table 24 (AE). (cont.) Emigration of coded wire tagged hatchery spring chinook salmon released as juveniles into
the Grande Ronde River subbasina’b.

b Estimates are modified from the Pacific States Marine Fisheries commission coded wire tag database.
c Recovery site in the mainstem Columbia River below Bonneville Dam.
d Recovery site in the mainstem Columbia River between McNary and Priest Rapids dams.
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Table 25 (TD). Paraeites and diseases of spring chinook salmon at hatcheries releasing juveniles into the Grande
Ronde River subbasina.

Disease type Hatchery Specific Pathogen

Parasite
Parasite
Parasite
Parasite
Parasite
Parasite
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Virus

Lookingglass
Lookingglass
Lookingglass
Lookingglassb
Lookingglassb
Wallows
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglassb
Lookingglass
Lookingglase
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Wallowa
Wallowa
Wallows
Wallowa
Lookingglass

Coetia (Ichthyobodo)
Ceratomyxa  shasta
Ichthyohodo  s p .  (Costia)
Epistylis  s p .
T r i c h o d i n a  s p p .
Ceratomyxa  s h a s t a
Myxobolus  cerebralis (Whirling disease)
M o t i l e  Gill  B a c t e r i a
Furunculosis  (Aeromonas  salmonicida)
Bacterial gill disease
Renibacterium  salmoninarum  (Bacterial kidney disease)
Aeromonas spp.
Pseudomonas spp.
F l e x i b a c t e r  psychrophilus
Cytophaga  psychrophila  (Cold water dieeaee)
Yersinia ruckeri (Enteric Red Mouth disease)
Ichthyophthirius  s p .
Motile Gill Bacteria
Aeromonas spp.
Pseudomonas spp.
Bacterial gill disease
Renibacterium  salmoninarum  (Bacterial kidney disease)
Flexibacter  psychrophilus
Aeromonas  s p p .
Pseudomonas spp.
Renibacterium salmoninarum  (Bacterial kidney disease)
Furunculosis  (Aeromonas  salmonicida)
Infectious Hematopoietic Necrosis (IHN)
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Table 25 (TD). (cont.) Parasites and diseases of spring chinook salmon at hatcheries releasing juveniles into the
Grande Ronde River subbasina.

Virus Lookingglass Erythrocytic Inclusion Body Syndrome (EIBS)
Fungi Lookingglass Phoma herbarum (Internal fungi)
Fungi I Lookingglassb External fungi

a Except where footnoted, data are from a letter dated 2/92 from Warren Groberg,  Oregon Department of Fish and
Wildlife, Fish Pathology, La Grande, Oregon.

b Data are from Carmichael et al. (1986), Carmichael et al. (1987), Carmichael et al. (1988), and Messmer et al.
(1989) .
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GRANDE RONDE RIVER SUBBASIN

Naturally Produced Fall Chinook Salmon

GEOGRAPHIC LOCATION

The Grande Ronde River subbasin  covers 3,950 square miles in the northeast corner of Oregon.
The lower 39 miles of the Grande Ronde River is located in the extreme southeast comer of
Washington. From its source in the Blue Mountains, the Grande Ronde River flows north to
northeast to where it enters the Snake River at RM 168.7; approximately 493 miles from the mouth
of the Columbia River. The mouth of the Grande Ronde River is located above Bonneville, The
Dalles, John Day, and MeNary dams in the mainstem  Columbia River and Ice Harbor, Lower
Monumental, Little Goose, and Lower Granite dams in the mainstem  Snake River.

ORIGIN

Historically, fdl chinook salmon were indigenous to the Grande Ronde River subbasin. Spawning
has been observed in the lower mainstem  of the subbasin but these fish are believed to be Snake
River fall chinook salmon that strayed into the subbasin (Oregon Department of Fish and Wildlife et
al. 1990). The native Grande Ronde River stock is believed to be extinct.

DISTRIBUTION

SM?lEQQ

Fall chinook salmon were historically distributed in the lower mainstem  of the Grande Ronde River,
the Wallowa, Lostine and Miriam rivers, and in Joseph Creek (Oregon Department of Fish and
Wildlife et al. 1990; Howell et al. 1985; Figure 1). Spawning is currently limited to the lower
mainstem  of the subbasin. There are currently no man made-barriers that block fall chinook salmon
from historical spawning and rearing areas.

PRODUCTION

HaD!QSi

Treaty

Subbasin: The Nez Perce Tribe of Idaho and the Confederated Tribes of the Umatilla Indian
Reservation have reserved usual and accustomed fishing sites located in the Grande Ronde River
subbasin. No information is available on historical harvest.

ADULT LIFE HISTORY

Subbasin

Timing: Fall chinook salmon enter the lower Grande Ronde River subbasin from late October
through mid-November and entered the lower Miriam from early to mid-November Smith (1975,
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cited by Howell et al. 1985).

spawning Area

Timing: “Smith (1975) reported that spawning occurs from mid- to late November. However,
early hatchery records indicated that chinook collected and spawned in the early 1900s attained
sexual rnatunty between September 15 and late October (Thompson and Haas 1960). In 1957
freshly spawned carcasses were found on October 28 and November 1. Redds and carcasses were
obsemd  on the Miriam on September 22 and October 1, 1958 (Thompson and Haas 1960)” (Howell
et al. 1985).

Fall chinook salmon collected for hatchery broodstock in the 1900s were spawned fkom
mid-September to late-October with peak spawning in mid-October (Oregon Department of Fish and
Wildlife et al. 1990). Based on time of spawning at the hatchery “it appears that the spawning
timing of the Grande Ronde fall chinook was earlier than the present Snake River fall chinook”
(Oregon Department of Fish and Wildlife et al. 1990).

Numbers: Suspected fdl chinook spawning areas have been inventoried in the Grande Ronde
River subbasin  since 1965 (Howell et al. 1985). Prior to 1987, no fall chinook salmon spawning
had been observed in the subbasin. In 1987, fall chinook were observed spawning in the
Washington section of the Grande Ronde River (Oregon Department of Fish and Wildlife et al.
1990). These fish were believed to have been Snake River stock strays and not the native Grande
Ronde River stock (Oregon Department of Fish and Wildlife et al. 1990).
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Figure 1. Fall chinook distribution in the Grande Ronde River subbasin,
based on the NPPC presence\absence data base (solid and dashed
lines resnectivelv) ‘and the BPA Geographic Information System.
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GRANDE RONDE RIVER SUBBASIN

Hatchery Produced Fall Chinook Salmon

ORIGIN

A hatchery facility was operated below Miriam from 1903-07 to supplement the Grande Ronde River
subbasin with hatchery fish (Howell et al. 1985). Hatchery broodstock was collected at hatchery
racks located in the mainstem  of the Grande Ronde and Wallowa rivers (Oregon Department of Fish
and Wildlife et al 1990). No information is available on hatchery production releases. There is
currently no hatchery supplementation program in the Grande Ronde River subbasin.

A hatchery supplementation program has been proposed to reintroduce fall chinook into the
subbasin. The proposed program calls for collecting hatchery broodstock at Ice Harbor Dam; which
is located in the Snake River. There are currently no plans to implement the proposed hatchery
program (Oregon Department of Fish and Wildlife et al. 1990).
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GRANDE RONDE RIVER SUBBASIN

Naturally Produced Coho Salmon

GEOGRAPHIC LOCATION

The Grande Ronde River subbasin covers 3,950 square miles in the northeast comer of Oregon.
The lower 39 miles of the Grande Ronde River is located in the extreme southeast comer of
Washington. From its source in the Blue Mountains, THE Grande Ronde River flows north to
northeast to where it enters the Snake River at RM 168.7; approximately 493 miles from the mouth
of the Columbia River. The mouth of the Grande Ronde River is located above Bonneville, The
Dalles, John Day, and McNary dams in the mainstem  Columbia River and Ice Harbor, Lower
Monumental, Little Goose, and Lower Granite dams in the mainstem  Snake River.

ORIGIN

Historically, coho salmon were indigenous to the Grande Ronde River subbasin which was “the
major production area for coho in the Snake River Basin, and was the farthest upstream river system
used by coho in the Columbia Basin” (Fulton 1970, cited by Oregon Department of Fish and
Wildlife et al. 1990) and (Thompson and Haas 1960, cited by Oregon Department of Fish and
Wildlife et al. 1990). Counts at lower Snake River Dams, spawning ground counts, and counts of
juvenile fish at rotary screen bypass traps in the subbasin have all documented the decline of coho
salmon production in the Grande Ronde River subbasin (Oregon Department of Fish and Wildlife et
al. 1990). It is believed that coho salmon are currently extinct in the subbasin based on data
indicating that no adult fish have passed Snake River dams since 1986 (Oregon Department of Fish
and Wildlife et al. 1990).

DISTRIBUTION

&!bb@!

‘Historical distribution of coho is known to include the lower Grande Ronde River, the Wenaha and
Wallowa drainages, and Catherine Creek (1%.rkhurst 1950, Thompson and Haas 1960). Surveys in
1957 documented spawning in the Wallowa River from two to 4.5 miles downstream of Joseph, and
the lower five miles of the Lostine River. Smith (1975) reported coho spawning in Hurricane,
Prairie, Spring, and Bear creeks (Wallowa River), and Lostine River. In 1953, coho juveniles were
collected in Catherine Creek” (Oregon Department of Fish and Wildlife et al. 1990).

Approximations of the temporal distribution of adult immigration, adult holding, incubation,
emergence, and rearing are presented in Figure 1 (Oregon Department of Fish and Wildlife et al.
1990). The methodology that was used to generate these approximations is unknown.

PRODUCTION

HaD!Gil

sport

Subbasin: The sport fishery was closed in Oregon waters beginning in 1975. No brood year
specific estimates of harvest are available. Run year specific estimates are available from Oregon
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Department of Fish and Wildlife (unpublished data).

Treaty

Subbasin: The Nez Perce Tribe of Idaho and the Confederated Tribes of the Umatilla Indian
Resewation  have reserved usual and accustomed fishing sites located in the Grande Ronde River
subbasin. No information is available on harvest.

ADULT LIFE HISTORY

Subbasin

Numbers: The Grande Ronde River subbasin was historically an important producer of coho
salmon. No information is available on historical escapements to the subbasin but the largest
recorded egg take “in wly records of the Oregon Fish Commission was 7.5 million eggs from
2,655 adults trapped in 1902 at a rack on the lower Grande Ronde near the mouth of the Wenaha”
(Parkhurst 1950, cited by Howell et al. 1985).

spawning Area

Timing: Coho “enter the Wallowa River in late September and October and spawn in late
November. Surveys conducted on the Wallowa River in 1957 indicated that spawning commenced
sometime between October 7 and 18” (Smith 1975, cited by Howell et rd. 1985). “Spawning
activity peaked in late October and early November. Spawning was believed to be completed by
November 20 on the Lostine River” (Thompson and Haas 1960, cited by Howell et al. 1985).

An approximation of the temporal distribution of spawning is presented in Figure 1 (Oregon
Department of Fish and Wildlife et al. 1990). The methodology that was used to generate this
approximation is unknown.

JUVENILE LIFE HISTORY

“Juvenile coho were collected in traps at irrigation diversion screens along the Wallowa River from
the time the screens were installed, usually in late April, until July. The peak movement occurred
in May and June” (Thompson and Haas 1960, cited by Howell et al. 1985).

An approximation of the temporal distribution of juvenile outmigration  is presented in Figure 1
(Oregon Department of Fish and Wildlife et al. 1990). The methodology that was used to generate
this approximation is unknown.

GRANDE RONDE 60



m

n
z
o
m

I

t

I
L

ht-

Ji
s
c1
G
H

II ITI .+ v+

I al
., ., . .



REFERENCES

Fulton, L.A.  1970. Spawning areas and abundance of steelhead trout and coho, sockeye, and chum
salmon in the Columbia River Basin - past and present. United States Department of
Commerce, Special Scientific Report, fisheries No. 618, Washington, D.C.  (As reported in
Oregon Department of Fish and Wildlife et al. 1990.)

James, G. 1984. Grande Ronde River basin: Recommended salmon and steelhead  habitat
improvement measures. Confederated Tribes of the Umatilla Indian Reservation.

Howell, P., K. Jones, D. Scarnecchia, L. Lavoy, W. Kendra, D. Ortmann. 1985. Stock
assessment of Columbia River anadromous  salmonids,  volume I: chinook, coho, chum and
sockeye  salmon stock summaries. Final Report of Oregon Department of Fish and Wildlife,
Washington Department of Fisheries, Washington Department of Game, and Idaho
Department of Fish and Game (Contract No. DE-A179-84BP12737, Project Number 83-335)
to Bonneville Power Administration, Portland, Oregon, USA.

Oregon Department of Fish and Wildlife, Confederated Tribes of the Umatilla Indian Reservation,
Nez Perce Tribe of Idaho, Washington Department of Fisheries, and Washington Department
of Wilfllfe.  1990. Grande Ronde River subbasin  salmon and steelhead  production plan.
Columbia Basin System Planning Report to Northwest Power Planning Council, Portland,
Oregon.

Parkhurst, Z.E. 1950. Survey of the Columbia River and its tributaries -- Part VI. United States
Fish and Wildlife Service, Special Scientific Report, Fisheries No. 39, Washington, D.C.  (As
reported in Howell et al. 1985.)

Smith, A.K. 1975. Fish and wildlife resources of the Grande Ronde basin, Oregon, and their
water requirements. Federal aid to fish restoration project completion report of the Oregon
Department of Fish and Wildlife, Portland, Oregon. (As reported in Howell et al. 1985.)

Thompson, R.N., and J.B.  Haas. 1960. Environmental survey report pertaining to salmon and
steelhead  in certain rivers of eastern Oregon and the Willamette River and its tributaries. Part
I. Survey reports of eastern Oregon rivers. Fish Commission of Oregon, Portland, Oregon.
(As reported in Oregon Department of Fish and Wildlife et al. 1990.; As reported in Howell
et al. 1985.)

GRANDE RONDE 62



GRANDE RONDE RIVER SUBBASIN

Hatchery Produced Coho Salmon

ORIGIN

The only recorded release of coho into the Grande Ronde River subbasin  was in 1964 (Table 1).
The WaUowa  River drainage and the upper Grande Ronde River were supplemented with adult fish
obtained fkom Tanner Creek and Oxbow hatcheries. There is currently no hatchery supplementation
program in the subbasin.

In 1983 an attempt was made to implement a hatchery program in the Grande Ronde River subbasin
(Oregon Department of Fish and Wildlife et al. 1990). The Snake River and the early run hatchery
stock in the lower Columbia River were proposed to develop the hatchery broodstock. The Snake
River stock was chosen to develop the hatchery broodstock because the life history characteristics
were believed to be more similar to those of the native stock and because it was believed that the
early run stock in the lower Columbia River Basin would be less fit than the Snake River stock
(Howell et al. 1985). An attempt was made to collect hatchery broodstock at Ice Harbor Dam in
1983 and 1984. Attempts at collecting hatchery broodstock at the dam proved to be unsuccessful
and the program was discontinued in 1984 (Oregon Department of Fish and Wildlife et al. 1990).
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T a b l e  1  ( l R ) . H a t c h e r y  reteaaaa  of coho  salmon into the Grande  Ronda River sutbasin  by brood year  and i f  marked,  by  coded ui re tag

Brood Stock Hatchery L i f e  R e l e a s e Releaae F i s h /  N*r Release cbfT/
Year Stage Date (1) Date (2) lb Releaaad  Location Fin  clip

..-. Oxbon addt 01/01/64b  12/31/64b  - - 9 0 0  Uallotia  R i v e r
Tannar Creek

-.
. . . . adult  01/01/64b  12/31/64b  - - 1 , 1 3 0  U p p e r  Grande  Ronda -.

~ Estimatea  are  f rom Oregon Department  of  F ish and Ui ldlife  et al. (1990).
Ralease datas tmknoun  ( o n l y  t h e  y e a r  o f  r e l e a s e  knoim). Standardi  zad to the f i rst  and last  day of  the year .
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GRANDE RONDE RIVER SUBBASIN

Naturally Produced Sockeye Salmon

GEOGRAPHIC LOCATION

The Grande Ronde River subbasin covers 3,950 square miles in the northeast comer of Oregon.
The lower 39 miles of the Grande Ronde River is located in the extreme southeast comer of
Washington. From its source in the Blue Mountains, the Grande Ronde River flows north to
northeast to where it enters the Snake River at RM 168.7; approximately 493 miles from the mouth
of the Columbia River. The mouth of the Grande Ronde River is located above Bonneville, The
Dalles, John Day, and McNary dams in the mainstem  Columbia River and Ice Harbor, Lower
Monumental, Little Goose, and Lower Granite dams in the mainstem  Snake River.

ORIGIN

Historically, sockeye salmon were indigenous to the Grande Ronde River subbasin. Early
unsuccessful hatchery programs, ovefllshing and migrant losses at irrigation diversions reduced the
run to low levels by the early 1900’s (Personal communication with Brad Smith 10/1/92, District
Fish Biologist, Oregon Department of Fish and Wildlife, Enterprise, Oregon). In 1916, a dam at
Wallowa Lake was raised to a level that prevented passage to spawning areas located in the Wallowa
River above Wallowa Lake (Oregon Department of Fish and Wildlife et al. 1990). The last
recorded observation of sockeye salmon in the Grande Ronde River subbasin was in 1917 (Oregon
Department of Fish and Wildlife et al. 1990). A natural population of kokanee salmon currently
exists in Wallowa Lake (Oregon Department of Fish and Wildlife et al. 1990).

DISTRIBUTION

SubbMhl

Sockeye salmon were historically distributed in the Wallowa River in and above Wallowa Lake
(Oregon Department of Fish and Wildlife et al. 1990). The dam at Wallowa Lake prevents passage
of adult sockeye salmon to historical spawning and rearing areas.

PRODUCTION

HaD!Gil

sport

Subbasin: Historically, a commercial fishery was located at Wallowa Lake (Oregon Department
of Fish and Wildlife et al. 1990). There are no estimates of harvest for the fishery.

Treaty

Subbasin: The Nez Perce Tribe of Idaho and the Confederated Tribes of the Umatilla Indian
Reservation have reserved usual and accustomed fishing sites located in the Grande Ronde River
subbasin.

Historically, a tribal ceremonial and subsistence fishery was located at Wallowa Lake (Oregon
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Department of Fish and Wildlife et al. 1990). There are no estimates of harvest for the fishery.

ADULT LIFE HISTORY

Subbasin

Timing: Sockeye salmon “migrated through the lower and middle Grande Ronde  River thm late
June to late July and entered the Wallowa River from mid-October to mid-November” (Oregon
Department of Fish and Wildlife et al. 1990).

Numberx  No information is available on historical sockeye salmon production. However,
numbers are believed to be “large as indicated by the presence of sockeye canneries at Wallowa
Lake in the 1890s. In 1902, at a rack near Troy on the Grande Ronde  River, 2,511 female sockeye
were collected and spawned” (Van Dusen  1903, cited by Oregon Department of Fish and Wildlife et
al. 1990).

spawning Area

Timing: Sockeye salmon spawn from mid-October to mid-November (Oregon Department of Fish
and Wildlife et al. 1990).
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GRANDE RONDE RIVER SUBBASIN

Naturally Produced Summer Steelhead

GEOGRAPHIC LOCATION

The Grande Ronde River subbasin covers 3,950 square miles in the northeast comer of Oregon.
The lower 39 miles of the Grande Ronde River is located in the extreme southeast comer of
Washington. From its source in the Blue Mountains, the Grande Ronde River flows north to
northeast to where it enters the Snake River at RM 168.7; approximately 493 miles from the mouth
of the Columbia River. The mouth of the Grande Ronde River is located above Bonneville, The
Dalles, John Day, and McNary dams in the mainstem  Columbia River and Ice Harbor, Lower
Monumental, Little Goose, and Lower Granite dams in the mainstem  Snake River.

ORIGIN

Summer steelhead  are indigenous to the Grande Ronde River subbasin. Non-indigenous stocks
introduced into the subbasin include the Idaho (Oxbow), Skmania,  Idaho/Wallowa,  Snake River,
Pahsimeroi, and Imnaha stocks (see DESCHUTES RIVER SUBBASIN, Hatchery Produced Summer
Steelhead, PRODUCTION).

The Miriam and Wenaha rivers and Joseph Creek are currently managed as wild stock streams.

DISTRIBUTION

Subbasin

Summer steelhead  are distributed throughout most of the Grande Ronde River subbasin (Figure 1).
The Wallowa River, Hurricane, Prairie, Deer, and Spring creeks all have barriers that preclude
steelhead  from former spawning and rearing areas. The quality of the spawning and rearing habitat
varies throughout the subbasin (Tables 1 and 2).

Approximations of the temporal distribution of adult immigration, adult holding, incubation,
emergence, and rearing are presented in Figure 2 (Oregon Department of Fish and Wildlife et al.
1990). The methodology that was used to generate these approximations is unknown.

PRODUCTION

sport

Subbasin: The sport fishery was closed in 1974. A catch and release fishery was allowed in
selected areas of the subbasin from 1983-85 and beginning in 1986 the subbasin was re-opened to
the sport harvest of adipose clipped fish (see DESCHUTES RIVER SUBBASIN, Hatchery Produced
Summer Steelhead, Harvest, Sport). In 1987, a speciid  regulation was enacted in Oregon’s segment
of the Grande Ronde River and in the Wallowa River to allow the sport harvest of unmarked
summer steelhead with a dorsal fm less than two inches. The rule was enacted to harvest surplus
hatchery fish destined for Wallowa Hatchery. No published brood year specific estimates of sport
harvest are available for the Grande Ronde River subbasin. Run year specific information is
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available fi’om Oregon Department of Fish and Wildlife (unpublished data).

Treaty

Subbasin: The Nez Perce Tribe of Idaho and the Confederated Tribes of the Umatilla Indian
Reservation have reserved usual and accustomed fishing sites located in the Grande Ronde River
subbasin.

Historically, the Umatilla and Nez Perce tribes harvested summer steelhead in the Grande Ronde
River subbasin. Estimates of harvest are not available but it is believed that numbers are low. The
Umatilla tribes closed the fishery in 1982 and 1983 (James 1984, cited by Howell et al. 1985).

ADULT LIFE HISTORY

~oemenl

Columbia River

Timing: Grande Ronde River “summer steelhead migrate through the lower Snake River during
two periods -- a fall movement that peaks mid to late September, and a spring movement that peaks
during March and April” (Oregon Depmtment of Fish and Wildlife et al. 1990).

Subbasin

Timing: Some adult summer steelhead  return to the lower Grande Ronde River as early as July
but primarily return from September through March (Oregon Department of Fish and Wildlife et al.
1990). Escapement to the larger tributaries occurs in early fall (Smith 1975, cited by Howell et al.
1985). Fish move into the smaller spawning tributaries in the spring. Peak migration into
Lookingglass Creek occurs in May (Oregon Department of Fish and Wildlife et al. 1990).

spawning Area

Timing: Spawning occurs from March through early June (Williams 1975, cited by Howell et al.
1985 and James 1984, cited by Howell et al. 1985). Data collected in Lookingglass Creek indicates
that fry are emerging in July and August (Mullarkey  1971, cited by Howell et al. (1985).

An approximation of the temporal distribution of spawning is presented in Figure 2 (Oregon
Department of Fish and Wildlife et al. 1990). The methodology that was used to generate this
approximation is unknown.

Numbers: There are no brood year specific estimates of spawner escapement to the Grande
Ronde River subbasin. Spawning ground counts are available from Oregon Department of Fish and
Wildlife (unpublished data).

No stray naturally or hatchery produced fish were recovered at broodstock collection facilities or on
spawning ground surveys (Table 3). Coded wire tag recoveries were entirely from hatchery fish
returning from subbasin hatchery production releases in the Grande Ronde River subbasin (Table 3).

Fork Length

Estimates of fork length, by age category, are available for unmarked summer steelhead  collected at

GRANDE RONDE 72



a weir located at RM 0.01 in Deer Creek (Big Canyon facility). Brood returns in the 1988-89
through 1989-90 run years include unmarked hatchery fish and progeny of wild and hatchery stocks
that were released above the Big Canyon facility to spawn in Deer Creek. Brood returns after the
1989-90 run year include only the progeny of natural and hatchery stocks that were released above
the Big Canyon facility; all adults returning in these run years were 100% marked as juveniles.
Age structure was determined based on scale analysis.

Annual estimates of mean fork length, by age category, ranged IYom 60 cm to 64 cm for 1 salt fish
and was 67 cm for 2 salt fish (Table 4).

Ape Structure

Estimates of age structure are available for unmarked summer steelhead  collected at the Big Canyon
facility (see ADULT LIFE HISTORY, Fork Len~th). Age structure was determined based on scale
analysis.

Data indicates that naturally produced summer steelhead primarily return as 1 and 2 salt fish (Table
5). Annual estimates of age structure, by age category and run year, ranged from 47% to 69% 1
salt fish and from 31% to 53% 2 salt fish (Table 5).

Sex Ratio

Sex ratio (percent females) was estimated for unmarked summer steelhead  collected at the Big
Canyon facility (see ADULT LIFE HISTORY, Fork Lenzth). Age structure WaS determin~  b-
on scale analysis.

Annual estimates of sex ratio, by age category, ranged from O% to 28% for 1 salt fish and were
63% for 2 salt fish (Table 6).

JUVENILE LIFE HISTORY

Migration Timirw

Peak downstream migration of juvenile fish usually occurs in Lookingglass Creek in May with a
much smaller pulse of fish migrating in the fall (Smith 1975, cited by Howell et al. 1985).

Data indicates that naturally produced summer steelhead  primarily migrate as age 2+ smelts (Table
5). Estimates are based on scale analysis of returning adult fish (see ADULT LIFE HISTORY,
Fork Len~th).

An approximation of the temporal distribution of juvenile outmigration  is presented in Figure 2
(Oregon Department of Fish and Wildlife et al. 1990). The methodology that was used to generate
this approximation is unknown.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Wild juvenile summer steelhead  from the Grande Ronde River were analyzed electrophoretically at
selected protein-coding loci. Relative allele nobilities and allele frequencies were determined for 21
enzyme systems (Appendix Table 4). One rare allele was detected at the malate dehydrogenase-3,4
locus taken ffom a sample collected in a 1984.

Schreck et al. (1986) classified Columbia River Basin steelhead  into several clusters of similar
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stocks based on biochemical, morphological and life history characters. Columbia River Basin
steelhead  stocks segregate into two primary groups, those from west of the Cascade Mountains and
those from east of the Cascades. .

Wild summer steelhead  from the Grande Ronde River cluster with other stocks from east of the
Cascades. This primary group is composed of 3 subgroups. At the subgroup level, wild summer
steelhead  from the Grande Ronde  River were found to be most similar to other wild summer
steelhead  stocks from tributaries of the Columbia between Fifteenmile Creek and the Entiat River,
the lower Snake River and the Salmon River. This subgroup is characterized by the greatest
average head length, maxillary length, head depth, and interorbital width. This subgroup also has
the lowest average caudal  peduncle length.

Wild steelhead  from the Wallowa-Lostine River cluster with other stocks from east of the Cascades.
This primary group is composed of 3 subgroups. At the subgroup level, wild summer steelhead
fi’om the Wallowa-Lostine River were found to be most similar to wild summer steelhead  ffom the
Methow River, and hatchery summer steelhead  stocks from tributaries of the Columbia River and
the lower Snake River. This subgroup is characterized by the earliest average time of entry into
fkshwater,  the greatest average frequency of the common glycerol-3-phosphate dehydrogenase
allele, and the lowest average head depth.

DISEASES

Neuscus  sp. is the only inf~tious disease agent of wild juvenile summer steelhead  that has been
detected in the Grande Ronde River subbasin  (Table 7).
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Figure 1. Summer steelhead distribution in the Grande Ronde River
subbasin, based on the NPPC presence\absence data base (solid and
dashed lines respectively) and the BPA Geographic Information
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Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality of
Grande Ronde River subbasin summer steelhead production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 9.6 49.8 31.5 9.1 -- 1,088 --

Acres (%) -- .- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presenceiabsence  database.

b Ratings of fair and poor habitat quality may reflect natural physical features
such as waterfall barriers, as well as degradation caused by humans.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of Grande Ronde
River subbasin summer steelhead production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 4.7 47.2 41.0 7.1 -- 312.1 --

Acres (%) -- -- -- -- -- -- --
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Table 3 (AI). Non-harveat recoveries of coded wire tagged hatchery summer mteelhead in the Grande Ronde River
subbasina~ b.

Hatchery/Release Recovery site, Recovery Number Total Number
a ite Run Year(s) Method Recovered Estimated,

( PSMFC )

Snake Riverc Grande Ronde Hatchery Returns
1982 -- 1 1

Columbia Riverc~d Grande Ronde Hatchery Returns
1986 .- 3 3
1987 -- 2 2
1988 -- 7 7

Grande Ronde Grande Ronde Hatchery Returns
1982 -- 58 65
1983 -- 169 194
1984 -- 42 42
1985 -- 319 319
1986 -- 60 60
1987 -- -- --
1988 -- 240 240

a

b
c

d

Based on the following tag codes from hatchery reared fish: 07-16-14, 07-16-27, 07-22-01, 07-22-02, 07-37-62,
07-37-63, 07-38-01, 07-38-02, 09-16-36, 63-28-39, 63-28-40. Based on the following tag codes from fish of
unknown rearing type (assumed to be hatchery): 23-16-51, 23-16-52, 23-18-11, 23-18-12, 23-18-13, RDYWLB*2.
Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag database.
These fish are assumed to have originated from the Grande Ronde River subbasin based on the fact that few strays
are recovered in the subbasin.
Release site in the mainstem Columbia River below Bonneville Dam.
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Table 4 (AL) . Mean fork length by brood year and age class (freshwater.ocean)  for
naturally produced summer steelhead collected at the Big Canyon facility in the
Grande Ronde River subbasin. Estimates within each freshwater age group that
are along the upward diagonal to the right of a given footnote were derived
from the same reference.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 393

1985 -- -- -- 63 a 67 -- ~4b -- --

N -- -- -. -- -- -- -- -- --

st. dev. -- -- -- -- -- -- -- -- --

1986 -- -- -- 6~b -- -- -- -- --

N -- -- -- -- -- -- -- -- --
st. dev. -- -- -- -- -- -- -- -- --

a Estimate is modified from Messmer et al. (1989).
b Estimate is modified from Messmer et al. (1990).
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Table 5 (AC-a). Age composition (freshwater.ocean)  by run year for naturally produced summer steelhead collected
at the Big Canyon facility in the Grande Ronde River subbasina.

Age Composition (%)

Run ,
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1988-89 15 0 0 -- -- 47 53 -- -- 0 --
1989-90 26

--
0 0 -- -- 65 31 -- -- 4 -- --

a Estimates are modified from Messmer et al. (1989) for the 1988-89 run year and from Messmer et al. (1990) for
the 1989-90 run year.
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Table 6 (AS). Percent females by brood year and age clasa (freshwater.ocean) for naturally produced eummer
steelhead collected at the Big Canyon facility in the Grande Ronde River subbasin. Estimates within each
freshwater age group that are along the upward diagonal to the right of a given footnote were derived from
the seine reference.

Females (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1984 -- -- -- -- -- -- 63 -- -- -- -- --
1985 -- -- -- -- -- 28 a 63 -- -- ~b -- --

1986 -- -- -- -- -- ~8b -- -- -- -- -- --

a Estimate
b Estimate

is
is

modified from
modified from

Messmer
Messmer

et al. (1989).
et al. (1990).
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Table 7 (TD). Parasites and diseases of wild summer steelhead collected in the Grande Ronde River aubbasina.

Disease type Location Specific Pathogen

Bacteria Grande Ronde Neascus sp. (Black spot disease)

a Data are from
Pathology, La

a telephone interview on 1/9/92 with Warren Groberg,  Oregon Department of Fish and Wildlife, Fish
Grande, Oregon.
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GRANDE RONDE RIVER SUBBASIN

Hatchery Produced Summer Steelhead

ORIGIN

The first recorded release of juvenile hatchery fish into the subbasin  is the 1969 release horn  the
Oxbow (Idaho) stock (Table 1). The subbasin  was supplemented with juvenile hatchery fish from
1969-76 and fiwm 1978-91 (Table 1). Non-indigenous stocks introduced into the subbasin include
the Idaho (Oxbow), Skamania, Idaho/Wa.llowa,  Snake River, Pahsimeroi, and Imnaha stocks.

Washington Department of Wildlife’s (WDW) hatchery program in the Grande Ronde River
subbasin  was implemented beginning in 1970 (Table 1). WDW released Skamania stock summer
steelhead  in 1970, from 1973-76, and in 1978 and one release of Snake River stock summer
steelhead  in 1987. WDW first released the Hatchery Wallowa stock of summer steelhead  into
Washington’s portion of the Grande Ronde River subbasin in 1981 and this stock has remained the
primary source of hatchery broodstock used by WDW. The Hatchery Wallowa stock was developed
from adult summer steelhead  collected in the Snake River. Adult fish were collected at Ice Harbor
Dam in 1976 and at Little Goose Dam from 1977-78 (Oregon Department of Fish and Wildlife et al.
1990). Adult fish were collected from the spring run and to minimize the number of B run fish
incorporated into the hatchery broodstock no 2 salt fish were collected at either site.

The first recorded release of hatchery summer steelhead  into Oregon’s portion of the Grande Ronde
River subbasin  was the 1969 release of Oxbow stock (Idaho) juvenile fish (Table 1). Since 1969,
various hatchery stocks have been released into Oregon’s portion of the subbasin. They include the
Hatchery Wallowa, Snake River, Pahsimeroi, and Imnaha stocks. Records indicate that a “ Wallowa
stock” of summer steelhead  was introduced into Oregon’s portion of the subbasin in 1972. Where
the hatchery broodstock was initially obtained for the 1972 release is unknown. The first release of
the Hatchery Wallowa stock was in 1981. This stock is the primary source of hatchery broodstock
used to supplement Oregon’s portion of the subbasin. Broodstock is collected at hatche~  facilities
located in the Grande Ronde River subbasin.

Oregon’s hatchery program is currently being evaluated to develop methods for minimizing the
programs impact on the native stock. Hatchery practices are primarily being evaluated in the upper
Grande Ronde River and its tributaries and in Catherine Creek.

DISTRIBUTION

&!!AX&Q

Juvenile summer steelhead  are released at various sites located in the Grande Ronde River subbasin.
Release sites in Oregon’s portion of the Grande Ronde River subbasin are primarily located in the
lower Grande Ronde River. Hatche fish are released into Deer, Wildcat, Catherine, Spring, and

?’Prairie creeks and in the mainstem  o the Grande Ronde and Wallowa rivers (Table 1). The
hatchery program in Oregon is designed to imprint hatchery smelts to the lower subbasin so that
rettuming  adult fish will home to the lower subbasin. The two main objectives of the hatchery
program artx 1) improve sport harvest in areas where the sport fishery is concentrated and 2)
minimize the hatchery programs impact on naturally produced summer steelhead  in the upper
Grande Ronde River subbasin.

Approximations of the temporal distribution of hatchery summer steelhead  adult immigration, adult
holding, spawning, incubation, and emergence are presented in Figure 1 (Oregon Department of
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Fish and Wildlife et al. 1990). The methodology that was used to generate these approximations is
unknown.

PRODUCTION

w
There are no records of releases in the subbasin.

Fry

Hatchery facilities in which fry were reared or acclimated prior to release in the subbasin include
Irrigon Hatchery, Dworshak  National Fish Hatchery (NFH),  and one undocumented hatchery (Table
1). Annual numbers released ranged from 38,928 to 207,630 fish (Table 1). Size at release ranged
from 3,070 to 918 fish per pound for releases in which estimates are available (Table 1).

Fingerling

Hatchery fwilities  in which fingerlings were reared or acclimated prior to release in the subbasin
include Cottonwood Pond (Table 1). One release of 63,000 fish was made in 1986 (Table 1). Size
at release was 4.6 fish per pound (Table 1).

Smelt

Hatchery facilities in which smelts were reared or acclimated prior to release in the subbasin include
Irrigon, Wallowa, Cascade, Lyons Ferry, Ringgold, and Tucannon  hatcheries, Cottonwood Pond,
and Dworshak  NFH (Table 1). Annual numbers released ranged from 264 to 1,777,270 (Table 1).
Size at release ranged from 15.5 to 3.6 fish per pound (Table 1).

Adult

There are no records of releases in the subbasin.

Harvest

sport

Subbasin:  The sport fishery in the Grande Ronde River subbasin was closed to sport harvest in
1974 in Oregon and in 1980 in Washington. The sport fishery located in Oregon’s portion of the
subbasin  was opened to catch and release from 1983-85 and to the harvest of adipose clipped
summer steelhead  from 1986-91. In 1987 the sport fishery located in Oregon’ portion of the
subbasin was allowed to hamst unmarked summer steelhead  with dorsal fins less than 2 inches in
heigh~  these fish are assumed to be unmarked hatchery fish destined for Wallowa Hatchery. Brood
year specific estimates of harvest for the 1986-87 through 1990-91 run years are available fkom
Oregon Department of Fish and Wildlife (unpublished data). Run year specific estimates
(puncheard)  are available fiwm Oregon Department of Fish and Wildlife (unpublished data).

Treaty

Subbasin: The Nez Perce Tribe of Idaho and the Confederated Tribes of the Umatilla Indian
Reservation have reserved usual and accustomed fishing sites located in the Grande Ronde River
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subbasin.

Historically, the Umatilla and Nez Perce tribes harvested summer steelhead  in the Grande Ronde
River subbasin.  Estimates of harvest are not available but it is believed that numbers are low. The
Umatilla tribes closed the fishery in 1982 and 1983 (James 1984, cited by Howell et al. 1985).

ADULT LIFE HISTORY

Escaoemen~

Columbia River

Timing: Data from recoveries of coded wire tagged hatchery fish, returning from subbasin
hatchery production releases in the Grande Ronde River subbasin, indicate that the Hatchery
Wallowa stock of summer steelhead  migrates through the mainstem  of the Columbia River from
June through March, the Snake River and Skamania  stocks from July through March, and the
Pahsimeroi stock from July through October (Pacific States Marine Fisheries Commission
unpublished data).

Subbasin

Timing: Data from recoveries of coded wire tagged hatchery fish, returning from subbasin
hatchery production releases in the Grande Ronde River subbasin,  indicate that the Hatchery
Wallowa, Pahsimeroi, and Snake River stocks of summer steelhead can be found in the subbasin
throughout the year (Pacific States Marine Fisheries Commission unpublished data). Adult fish
return to Wallowa Hatchery from March through May and median date of return is in mid- to late
April (Howell et al. 1985).

Hatchery Facilities

Timing: Adult fish are spawned at Wallowa Hatchery from March through May and median date
of spawning is in late April (Howell et al. 1985).

Numbers: Estimates of escapement are available for summer steelhead  returning to Wallowa
Hatchery and collected at a weir located at RM 0.01 in Deer Creek (Big Canyon facility; see
ADULT LIFE HISTORY, Fork Lenzth). Wallowa Hatchery is located in the Spring Creek
drainage. Summer steelhead  are diverted into Wallowa  Hatchery by way of a fish ladder located at
the mouth of Spring Creek. A weir located above the entrance to the fish ladder is used to prevent
fish from migrating above the hatchery facility. Both trapping facilities estimate all summer
steelhead  that escape to the trapping sites. Estimates are available for unmarked and Hatchery
Wallowa stock summer steelhead  returning to the Big Canyon facility and for returns of Hatchery
Wallowa, Snake River, and Pahsimeroi stocks at Wallowa Hatchery (Tables 2-6). No complete
brood returns are available at the Big Canyon facility. Summer steelhead  are aged based on a
combination of scale analyses and tag code.

Annual estimates of Hatchery Wallowa stock summer steelhead escapement to Wallowa Hatchery,
by brood year, ranged from 346 to 3,642 adult fish (Table 3). Estimates for the Snake River and
Pahsimeroi stocks include only one complete brood return for each stock. Estimates of summer
steelhead  escapement to Wallowa Hatchery was estimated at 235 adult fish for the 1979 brood
returns of the Snake River stock (Table 5) and 191 adult fish for the 1978 brood returns of the
Pahsimeroi stock (Table 6).

Survival: Estimates of pre-spawning survival rates are available from Carmichael et al. (1986,
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1987, and 1988, and Messmer et al. 1989 and 1990).

Fork Lexwth

Estimates of fork length are available for hatchery summer steelhead  returning to Wallowa Hatchery
and collected at a weir located at RM 0.01 in Deer Creek (Big Canyon facility). Marked hatchery
returns are differentiated by stock based on a combination of coded wire tag, fin clip, and scale
analysis. Unmarked summer steelhead returning to Wallowa  Hatchery were all classified as
hatchery fish based on the fact that there is no natural production above the hatchery and minimal
natural production below the hatchery. Estimates are available for the Snake River, Pahsimeroi,  and
Hatchery Wallowa stocks of summer steelhead.  Age was determined based on a combination of
scale an-dyses and tag code.

Annual estimates of mean fork length, by age category,
68 cm to 74 cm for 2 salt fish, and 67 cm to 77 cm for

Ape Structure

ranged from 47 cm to 65 cm for 1 salt fish,
3 salt fish (Tables 7-10).

Estimates of age structure are available for hatchery summer steelhead returning to Wallowa
Hatchery and collected at the Big Canyon facility (see ADULT LIFE HISTORY, ~.
Estimates are available for the Snake River, Pahsimeroi, and Hatchery Wallowa stocks of summer
steelhead.  Age was determined based on a combination of scale analyses and tag code.

Annual estimates of age structure, by age category and brood year, ranged from 25% to 93 % 1 salt
fish, 6% to 72% 2 salt fish, and O% to 3% 3 salt fish (Tables 11-13).

Annual estimates of age structure, by age category and run year, ranged from 37% to 100% 1 salt
fish, O% to 63% 2 salt fish, and O% to <1% 3 salt fish (Tables 14 and 15).

S!a@iQ

Sex ratios (percent females) were estimated for summer steelhead returning to Wallowa Hatchery
and collected at the Big Canyon facility (see ADULT LIFE HISTORY, Fork Lemzth).  Estimates
are available for the Pahsimeroi and Hatchery Wallowa stocks of summer steelhead. Age was
determined based on a combination of scale analyses and tag code.

Annual estimates of sex ratio varied markedly among hatchery facilities and stocks (Tables 16-18).

Fecundity

Estimates of mean fecundity are available for hatchery summer steelhead  spawned at hatchery
facilities located in the Grande Ronde River subbasin. Estimates were made by dividing hatchery
egg take by the number of females spawned. Annual estimates of mean fecundity ranged from
5,029 to 5,674 eggs per female (Table 19).

Mark Recoveries

Coded wire tagged hatchery fish, returning from subbasin hatchery production releases in the
Grande Ronde River subbasin, were recovered in the Umatilla and Deschutes river subbasins.

There are no freshwater recoveries. of subbasin hatcherv Production, reported at hatchery facilities
or from spawning ground surveys outside of the Colum6i~  River Basin.’
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JUVENILE LIFE HISTORY

Age structure

Hatchery juvenile fish are primarily released as yearling smelts (Table 1).

Residualism

Data on age structure of returning hatchery adult fish (see ADULT LIFE HISTORY, Ape structur@
indicate that hatchery juvenile fish residualize and that the extent to which residualism occurs varies
widely. The Hatchery Wallowa stock of juvenile fish from the 1981-84 brood releases from
Wallowa Hatchery were released as age 1+ smelts. The percent of returning adults with a 2 or 3
year freshwater life history pattern ranged from 1% to 15% (Table 12).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Juvenile hatchery summer steelhead  were collected from the Grande Ronde  River subbasin in 1984,
and analyzed electrophoretically at selected protein-coding loci (Schreck et al. 1986). Relative allele
nobilities and allele frequencies were determined for 21 enzyme systems (Appendix Table 4). No
rare alleles were detected.

Schreck et al. (1986) classified Columbia River Basin stedhead  into several clusters of similar
stocks based on biochemical, morphological and life history characters. Columbia River Basin
steelhead  stocks segregate into two primary groups, those from west of the Cascade Mountains and
those from east of the Cascades. Hatchery steelhead from the Wallowa River cluster with other
stocks from east of the Cascades. This primary group is composed of 3 subgroups. At the
subgroup level, hatchery summer steelhead  from the Wa.llowa River were found to be most similar
to other hatchery summer steelhead  stocks from tributaries of the Columbia River and the lower
Snake River, and 2 stocks of wild summer steelhead. This subgroup is characterized by the earliest
average time of entry into freshwater, the greatest average frequency of the common
glycerol-3-phosphate dehydrogenase allele, and the lowest average head depth.

DISEASES

Various parasites and infectious disease agents have been identified at hatchery facilities that rear or
hold juvenile summer steelhead  for subbasin hatchery production (Table 21). Parasites include
lchrhyobodo  sp. (Costia) and lchfhyophthirius  sp. (Ich). Bacterial diseases include bacterial gill
disease, Aeromonas  spp., Pseudomonas spp., Cytophaga  psychrophila  (Cold water disease), and
Flexibacfer  cohunnaris (Columnaris). Viral diseases include Infectious Hematopoietic Necrosis .
(IHN) and Erythrocytic Inclusion Body Syndrome (EIBS). For information on parasites and disease
agents of subbasin hatchery production that is held or reared at hatchery facilities located outside of
the subbasin see LOWER COLUMBIA RIVER SUBBASIN, Hatchery Produced Summer Steelhead,
DISEASES.
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Table  1  ( l R ) . Hatchery re leases of  aunner  steelhead into the Grmde Ronde River subbasin by brood year and if marked, by coded uire  tag codes.

Brood Stock Hatchery L i f e Ra(ease Release F i s h / NudJer Re Lease
Year

CUTI
Stage Date (1) Date (2) lb Re[eased  Locatim Fin  Clipb

. .

. .

. .

. .

. .

. .

. .

. .

.-

.-

. .

. .

. .

. .

. .

. .

. .

. .
1976
1976
1977
1977
1977
1977
1977
1977
1978
1978
1978
1978
1978
1978
1979
1979
1979
1979
1979
1979

. .

. .
1980
1980
1980

Idaho(Oxbow)
Skamani  a
Skamania
Idaho(Oxbow)
I daho/Ual  1 ona
Skamenia
Skemsni  a
Skemenia
Skamania
Skamenia
Skemania
Skemania
Skamenia
Skamania
Skamania
Skamani  a
Skamenia
Skamania
Snake R
Snake R
Snake R
Snake R
Snake R
snake R
Snake R
Snake R
Smke R
Snake R
Snake R
Snake R
Snake R
Snake R
Pahaimeroi
Pahaimeroi
Pahsimsroi
Pahaimeroi
Pahsimeroi
Pahsimeroi
Skemania
Skemania
Ua[lowa
Uallwa
Ualloua

Unknown
Ringgold
Ringgo\d
Unknown
Unknown
Ringgo(d
Unknoun
Ringgo[d
Tucannon

Ringgold
Tucannm
Tucannm

Tucannon
Tucmnon
Tucannon
Duorshak
Ua11 o~a
Ua11 owa
Mat 1 oua
Ua( 1 oua
Ual i obta
Ma11 owe
Ual Iowa
Ua 1 ( owa
bfal loua
Ua(tma
Ua t 1 oua
Wa11  owa
Mat  1 o~a
Ua 1 loua
Ma11 owa
Ua t 1 oua
Ua[ loua
Ual [ oua
Ma I [ oua
Ma11 owa
Tucannm
Tucannm
Ma L 1 owa
Wa I 1 owa
Ma11  owa

f r y 01/01/69c  12/31/69c  3 , 0 7 0 . 0
smoit 01/01/70=  12131170C  7 . 0
s m e l t  01/01/70c  12/31/70c  7 . 0
s m e l t  01/01/71c  12/31/71c
m o l t
molt
Smo(t
Smelt
mutt
SInolt
Smlt
amoit
Slnolt
Smo(t
SInolt
Smelt
Slmlt
fry
Smelt
smelt
slmit
Smelt
Slnolt
Smol t
Slnolt
Smelt
SInott
SInolt
Smott
Smott
SInolt
Smelt
Slnoit
Smoit
Smlt
Smelt
Smott
Smelt
Slnolt
Smelt
amolt
Smott
Sflwtt

01/01/72c  12131/72c
O1/OIIZic  12131/73=
01101173C 12131173C
01/01/76=  12/31/74c
01/01/74c  12/31/74=
01101174C 12/31/74c
01101175C 12131175C
01/01/75=  12/31/75c
01/01/75=  1213  J175C
0f/01/75c  12131175C
01/01/76c  12/31176c
01/01/78=  12/31/78=
01/01/78c  12/31  /7t3c
01/01/78c  12/31/78=
0 5 / 0 8 / 7 8  - -
05/08/78 --
04/30/79 --
04/30/79 --
04/30/79 --
05/12f78 --
05/12/78 --
05/12178 --
04/05/80 --
0WJ5180 --
04/05/80 --
05/16/79 --
05/16/79 --
05116/79 --
04/03/81 --
04/03/81 --
OIi/03f81  --
04/21/80 --
04121/80 --
04/21/80 --
01/01/81 12/31/81
01/01/81 12/31/81
04/09182 --
04/03/81 --
05/04/81 --

6 . 0
6 . 1
5 . 1
8 . 0
6 . 0
6 . 0
. .
6 . 5
6 . 5
6 . 5

1 5 . 0
7 . $
7.4
7 . 4

9 1 8 . 0
6 . 2
6 . 2
8 . 0
8 . 0

1:::
1 3 . 0
1 3 . 0
5 . 0
5 . 0
5 . 0

1 4 . 7
1 4 . 7
1 4 . 7

5 . 2
5 . 2

1:::
1 0 . 6
1 0 . 6
6 . 5
6 . 5
5 . 0
5 . 2
5 . 5

70,600 Grande  Ronde
4 4 , 9 3 5  Grande  R o n d e
3 0 , 0 7 5  G r a n d e  Ronde

2 6 4  Ualiowa
4 5 , 4 1 9  Uallowa
5 7 , 2 3 5  Grande  Ronde
n,375  Ualtowa
50,046 Grande Ronde
53,634 Grande Ronde

695 ua[(o~a
30,000 Grands Ronda
13,452 Grande Ronde
74,522 Grande Ronde
49,650 Malloua
79,721 Grande Ronde
55,557 Grande Ronde
4,125 Grande Ronde

207,630 Grande Ronde
66,960 Spring Creek
1 3 , 9 6 0  S p r i n g  C r e e k
6 6 , 2 2 8  S p r i n g  C r e e k
8,228 Spring Creek

803 Spring Creek
1 8 , 1 6 0  S p r i n g  C r e e k

1 , 7 8 0  S p r i n g  C r e e k
6 0  S p r i n g  C r e e k

3 0 , 7 3 3  S p r i n g  C r e e k
2 , 7 0 2  S p r i n g  C r e a k
1 , 4 6 6  S p r i n g  C r e e k

1 9 , 3 2 2  S p r i n g  C r e e k
682 Spring Creek

1 , 0 9 1  S p r i n g  C r e e k
5 5 , 1 8 0  S p r i n g  C r e e k
5,890 Spring Creek

930 Spring Creek
25,283 Spring Creek
2,692 Spring Creek
433 Spring Creek

106,800 Grande  R o n d e
6,900 Grande  R o n d e

1 4 , 2 7 5  S p r i n g  C r e e k
2 , 9 4 1  S p r i n g  C r e e k

1 8 , 6 7 3  S p r i n g  C r e e k

. .

. .
AD
. .
. .
. .
. .
. .
. .
. .
NO mark
No mark
Ad
. .
. .
AD
No mark
. .
0 9 - 0 6 - 1 3

:.~::6d
AD
No mark
D9-16-36d
AO
No mark
07-16-14d
AD
No mark
07-16-14d
AD
No mark
0 7 - 2 2 - 0 2
AD
No mark
0 7 - 2 2 - 0 1
AD
No mark
AD
No mark
No msrk
0 7 - 1 6 - 2 7
0 7 - 1 6 - 2 7
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Table 1 (TR). (cent. ) Hetchery releases of Sumner  steelhead into the Grands Ronda River stisin by brood year end if mrkad,  by coded Hire  tag Codaa.

Brood Stock Hatchery L i f e  Releasa Release F i s h / Ntmher Reiaasa M /
Year S t a g e  D s t e  ( 1 )  D a t e  ( 2 )  ib Released Locat ion F i n  Ciipb

1 9 8 0  Ual [oua Ualloua
1 9 8 0  Ualloua Uallowa
1981 Ual lo~a
1981 Hal Iowa
1981 Ual lo~a
1981 Ual [oua
1981 Ual (ma
1981 Ual lo~a
1981 Hat loua
1981 Uai Iowa
1981 Ual lwa
1981 Uallwa
1981 Ueliwa
1982 Ualloua
1982 Ualiwa
1982 Mat bxia
1982 Uallowa
1982 Ualloua
1982 Mat lous
1982 Ual lwa
1982 Ual 10HS
1982 UaL lwa
1982 Ua [ lows
1983 Naltoua
1983 Usl tows
1983 Ual lo~a
1983 Ual lo~a
1983 Ual toua
1983 Ual lows
1983 Ualloua
1983 Uallowa
1983 Ual lows
1983 Ual Iowa
1983 Ual lo~a
1983 UalloMa
1983 Uallowa
1983 Ualloua
1983 Ualloua
1984 Ualloua
1984 Uel lobta
1984 Ual lows
1984 Uallowa

Tucennon
Tucannon
Tucannon
Tucannon
Irrigon  NFH
[rrigcm NFH
Irrigon  NFH
*1 lona
Ual loua
Cascade
Caaceda
Ma11 owa
UalloNa
Uslloua
Lyons Ferry NFH
Lyons Ferry NFH
Lyons Ferry NFH
Lyons Ferry NFH
Lyons Ferry NFH
Lyons Ferry NFH
Lyons Ferry NFH
Ual Iowa
Ual 1 owa
Lyons Ferry NFH
Lyons Farry  NFH
Lyona Ferry NFH
Lyons Ferry NFH
Lyons Ferry NFH
Lyons Ferry NFH
Lyona Ferry NFH
Lyons Ferry NFH
Lyons Ferry NFH
Lyons Ferry NFH
Lyons Farry  NFH
Lyona Farry  NFH
Lyona Ferry NFH
cottonwood Pond
cottoflNood  Pond
cot torwood  Pond
Wallows

wmlt  04/15/81 --
Sllld t 04/09/82 --
molt 05/18/82 --
amolt 05j17182  - -
amolt  0 5 / 1 3 / 8 2  - -
amolt  0 5 / 1 2 / 8 2  - -
emolt  0 4 / 0 9 / 8 2  - -
Salot  t  0 4 / w / 8 2  - -
emolt  0 4 / 2 7 / 8 2  - -
Smelt 05/10/82 --
amolt  0 5 / 1 0 / 8 2  - -
Slld t 04/27/83 04129/83
aatol t 04/25/83 --
Smelt 05/15/83 --
-Smelt 0s/15/83 --
SmOlt 05/06/83 --
Slnolt 05/03/83 -“
amolt 05/02/83 --
SIISA t 05102183 05/03/83
Sllml t 05/04/83 --
Snld t 05/05/83 --
Smol t 05/ 04/83 --
Smol t 05/05/83 --
Sllld t 04/24/84 --
Sllld t 04/24/84 --
Sllld t 04/23/84 --
SIlld  t 04/24/84 04/25/84
Slld t  04126184  - -
Sllld t 04/25/84 --
and t 04/27/84 --
SmOi t 04/23/84 04/26/84
SIlld t 04/27/84 04/30/84
Smoit 05/01/84 --
amol t 05/02/84 --
Sllld t 04/27/84 --
WllCdt 05/01/84 --
and t 04/03/84 --
sad t 04/02/84 --
emolt 05/10/85 --
Sllld t 05/04/85 --
molt 05/15/85e --
-smelt 03/01/85 --

6.0
8.0
9.7
9.7
9.7
9.8
5.0
5.6

lit
15.0
6.6
6.9

:::
8.4
4.7
5.1
5.8

:::,
10.4 “
15.5
7.1
9.0
5.0
6.0
6.4
6.5
6.6
6.8
7.1
7.7
9.3
6.8
7.7
8.5
9.3
5.5
5.5
5.5
6.0

15,804 spring Crack
2 9 , 4 8 8  S p r i n g  C r e e k

7 , 7 6 0  Grande  Ronde R i v e r
9 , 2 1 5  G r a n d s  Ronda R iver
9 , 4 0 9  G r a n d s  Ronde R iver
8 , 7 7 1  G r a n d s  Ronde R iver

1 3 , 6 0 0  S p r i n g  C r e e k
1 4 , 3 7 5  S p r i n g  C r e e k
4 8 , 9 2 1  s p r i n g  C r e e k
3 7 , 5 0 0  s p r i n g  C r e e k
2 7 , 4 5 0  Spri~  C r e e k
3 6 , 2 0 8  D e e r  C r e e k
2 1 , 3 6 2  D e e r  C r e e k
3 1 , 9 1 1  S p r i n g  C r e e k
3 1 , 1 6 7  S p r i n g  C r e e k
2 3 , 0 5 8  Spri~  C r e e k
1 4 , 6 8 8  S p r i n g  C r e e k
1 4 , 7 9 0  s p r i n g  Craak
3 4 , 6 5 5  S p r i n g  C r e e k
3 2 , 9 3 0  S p r i n g  C r e e k
2 2 , 9 9 1  S p r i n g  C r e e k
4 1 , 6 0 0  S p r i n g  C r e e k
1 8 , 6 0 0  S p r i n g  C r e e k
1 1 , 9 2 8  S p r i n g  C r e e k
2 8 , 8 9 0  S p r i n g  C r e e k
2 0 , 7 5 0  S p r i n g  C r e e k
6 2 , 2 5 0  S p r i n g  C r e e k
2 5 , 8 0 0  S p r i n g  C r e e k
2 2 , 7 5 0  S p r i n g  C r e e k
2 5 , 4 1 0  S p r i n g  C r e e k
8 2 , 2 8 0  S p r i n g  C r e e k
7 5 , 9 7 0  S p r i n g  C r e e k
5 7 , 7 5 0  S p r i n g  C r e e k
7 0 , 2 1 5  S p r i n g  C r e e k
14,280 Oeer Creek
13,090 Oeer Creek
1 0 , 2 0 0  D e e r  C r e e k
1 9 , 5 3 0  D e e r  C r e e k
4 6 , 7 1 7  G r a n d s  Ronda R iver
4 1 , 0 2 8  G r a n d s  Ronda R iver
4 0 , 2 0 1  Grande  Ronda R i v e r
1 5 , 6 9 0  S p r i n g  C r e e k

07-16-27
No mark
. .
. .
. .
.-
No mark
No mark
No mark
NO mark
No mark
No mark
No mark
6 3 - 2 8 - 3 9
6 3 - 2 8 - 4 0
No msrk
AD
AD
AD
No mark
No mark
AD
No mark
No mark
No mark
No mark
No mark
No rnerk
No mark
No mark
No msrk
No msrk
No mark
No mark
No mark
No mark
No mark
No mark
-.
6 2 - 1 6 - 2 7
6 2 - 1 6 - 2 8
No mark
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Table  1  (TR). (cent .  )  Hatchery re leases of  s inner  steel  head into the Grande  Ronde River subbesin  by brood year and if marked, by coded Hire tag codes.

Brood  Stock Hatchery L i f e Release Retease F i s h / NUI’nber Re i ease CbJT/
Year Stage Date (1) Date (2) lb Released Locat ion Fin  Clipb

1 9 8 4  Uallowa
1 9 8 4  Ual loua

‘, 1 9 8 4  Uallowa
1984f Walloua
1 9 8 5  Uallowa
1 9 8 5  Uallowa
1 9 8 5  Ua[lowa
1 9 8 5  Uallowa
1 9 8 5  Ua(lowa
1 9 8 5  Uallowa
1 9 8 5  Uallowa
1 9 8 5  Uallowa
1 9 8 5  Ualloua
1 9 8 5  Uallowa
1 9 8 5  Ualloua
1 9 8 5  Ualloua
1 9 8 5  Uallowa
1 9 8 5  Uallowa
1 9 8 5  Uallowa
1986 Unknown
1986 Unknown
1986 Unknown
19t%  Unknown
1986  Unknown
1 9 8 6  Uallowa
1 9 8 6  Uallowa
1 9 8 6  Uallowa
1 9 8 6  Uallowa
1 9 8 6  Uallowa
1 9 8 6  Uallowa
1 9 8 6  Uatlowa
1 9 8 6  Uallowa
1 9 8 6  Uallowa
1 9 8 6  Uallowa
1 9 8 6  Uallowa
1 9 8 6  Ual~owa
1 9 8 6  Uallowa
1 9 8 6  Uallowa
1 9 8 6  Uallowa
1 9 8 6  Uallowa
1986 Uallowa
1986 Uallowa

Uallowa
Lyons Ferry NFH
Lyons Ferry NFH
Lyons Ferry NFH
Lyons Ferry
cottonwood Pond
cottonwood Pond
cottonwood Pond
Cottonwood Pond
Ua11  owa
Ua 1 ( owa
Ha11  owa
Ua11  owa
Ua ( L owa
Ua 1 i owa
Ua 1 [ owa
Ua t { owa
Ua 1 [ owa
Hal 1 owa
Cottonwood Pond
Cottonwood Pond
cottonwood Pond
Cottonwood Pond
Cottonwood Pond
lrrigon  NFH
Irrigon  NFH
Irrigon  NFH
trrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
lrrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
lrrigon  NFH
Uallowa
Ma11 owa

molt  0 4 / 2 9 / 8 5  - -
snmlt  0 4 / 2 5 / 8 5  - -
smo[t 0 4 / 2 5 / 8 5  - -
molt 0 4 / 2 6 / 8 5  - -
- s m e l t  0 5 / 1 7 / 8 5  - -
molt 04/15/86e --
SInott 04/15186e  --
Snlolt 04/15/86e  -“
fing. 04/15/86e --
-smelt 04/29/86 05/05/86
smelt 04/29/86 05/05/86
smelt 04/29/86 05/05/86
Snwlt 04/29/86 05/05/86
smlt 04/29/86 05/05/86
smelt 04/29/86 05/05/86
Smelt 04/29/86 05/05/86
SmO~t  0 4 / 2 9 / 8 6  0 5 / 0 5 / 8 6
s m e l t  0 4 / 2 9 / 8 6  05/05/8b
SHU)it 0 4 / 2 9 / 8 6  0 5 / 0 5 / 8 6
smott 0 4 / 2 0 / 8 7  - -
smoit  0 4 / 2 0 / 8 7  - -
smott 0 4 / 2 0 / 8 7  - -
smott 0 4 / 2 0 / 8 7  - -
smott 0 4 / 2 0 / 8 7  - -
smo(t 0 4 / 0 8 / 8 7  0 4  f23187
s m e l t  0 4 / 1 5 / 8 7  0 4 / 2 4 / 8 7
s m e l t  0 4 / 2 3 / 8 7  - -
smo[t 0 4 / 2 7 / 8 7  - -
smo(t 0 4 / 1 3 / 8 7  - -
smo[t 0 4 / 1 3 / 8 7  0 4 / 2 7 / 8 7
s m e l t  0 4 / 2 3 1 8 7  - -
- s m e l t  0 4 / 2 9 / 8 7  - -
- s m e l t  0 4 / 2 9 / 8 7  - -
SIW(t 0 4 / 2 9 / 8 7  - -
- s m e l t  0 4 / 2 1 / 8 7  - -
molt  0 4 / 2 0 / 8 7  - -
- s m e l t  0 4 / 1 4 / 8 7  - -
smo(t 0 4 / 3 0 / 8 7  - -
snm[t 0 4 / 3 0 / 8 7  - -
- s m e l t  0 4 / 2 9 / 8 7  - -
smdt  0 4 / 2 2 / 8 7  0 4 / 2 8 / 8 7
sdt 0 4 / 2 2 / 8 7  0 4 / 2 8 / 8 7

6.4
7.8
8.1
8.8

10.1
4 . 6
4 . 6
4 . 7
4 . 6
3 . 9
4.1
5 . 4
5 . 4
3 . 9
4 . 1
5 . 4
3 . 9
4 . 1
5 . 4
5 . 4
5 . 4
5 . 4
5 . 4

:::
4 . 9
5 . 0
4 . 4
4 . 5
4 . 6
5 . 0
4 . 5

::!
4 . 8
4 . 9
5 . 0
5 . 0
7 . 0
5 . 0
4 . 4
4 . 4

6 3 0 , 3 5 5
5 0 , 1 1 5
13,365
3 2 , 5 6 0
2 1 , 4 6 2
2 0 , 2 3 4
2 0 , 0 3 8
2 0 , 2 0 5
6 3 , 6 0 0
2 6 , 9 0 8
2 8 , 0 9 4
2 6 , 3 1 6
2 6 , 1 1 7

2 , 5 1 2
1 , 9 1 0
2 , 6 8 7
6 , 1 9 4
6 , 0 3 6

6 7 , 7 5 8
120,384
2 0 , 0 8 3
2 0 , 0 9 9
20,115
2 0 , 1 6 4

167,520
5 1 , 0 2 9
2 5 , 3 5 0

1,205
10,215
4 0 , 7 1 0
1 1 , 0 0 0
1 5 , 6 3 8
8 , 6 2 5

1 8 , 0 0 0
3 7 , 5 8 4
11,760
16,250
3 7 , 7 5 0
3 8 , 7 1 0
12,000
5 0 , 3 8 5

391

Spring Creek
Deer Creek
Deer Creek
Deer Creek
Grande  Ronde  R i v e r
Grande  Ronde  R i v e r
Grande  Ronde R i v e r
Grande  Ronde R i v e r
Grande  Ronde R i v e r
Spring Creak
Spring Creek
spring  Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Grande  Ronde R i v e r
Grande  Ronda R i v e r
Granola Ronde River
Grande  R o d e  R i v e r
Granola Ronde River
Grande  Ronde R
Grande  Ronde R
Grande  Ronda  R
Spring Creek
Catherine Creek
Catherine Creek
Catherine Creek
P r a i r i e  C r e e k
P r a i r i e  C r e e k
Ua[towa  R i v e r
Ua(lowa  River
Uallowa River
Uallowa  River
UaLlowa  R iver
Uallowa  River
Hurr icane Creek
Spring Creek
Spring Creek

AD
AD
Al)
AD
. .
6 3 - 3 3 - 4 9
6 3 - 3 3 - 0 6
6 3 - 3 3 - 0 5
-.
0 7 - 3 7 - 6 2
0 7 - 3 7 - 6 3
0 7 - 3 8 - 0 1
0 7 - 3 8 - 0 2
AD- LV
AD-LV
AD-LV
No mark
No memk
No mark
. .
6 3 - 3 8 - 4 1
6 3 - 3 8 - 4 0
6 3 - 3 8 - 4 2
6 3 - 3 8 - 4 3
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
0 7 - 4 1 - 2 8
AD-LV

. .
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Tabla 1 (TR). (cent .  )  Hatchery releaaee of sunmar  ateelhead  into the Grande  Roncie  River stiain  by brood yaar  end i f  marked,  by  coded ui re tag Codaa.

B r e d  S t o c k Hatchery L i f e  R e l e a s e Release F i s h / Nunber  R e l e a s e
Yaar

cuT/
Stage Date (1) Date (2) lb Released LoCat ion F in  Clipb

986 Ua 1 lobla
986 Ual [oHa
986 Ual Iowa
986 Ua 1 tows
986 Ma 1 loua
986 Ual loua
986 blat Iowa
986 Ua 1 toua
986 Uallowa
986 Ual lows
986 Uallowa
986 Ual lo~a
986 Ual lows
986 bJal Iowa
986 Ual Iowa
986 Uallowa
987 Grande  Ronde
987 Snake R
987 f Hal Iowa
986 Ual  lows
987 Ual lows
987 Uai lows
9 8 7  Wa [ 1 owa
987 Ual lows
987 Ual lows
987 Ua 1 t owa
987 Ua[  lows
987 Ma 1 lows
987 Ual lows
9 8 7  Ual [owa
9 8 7  Ua 1 Iowa
987 Ma 1 lows
987 Ua 1 Iowa
9 8 7  Ua 1 lona

Ma11 owa
blat lows
Ua11 owa
Ual  Iowa
Ual Iowa
Ual lows
Wallows
Uallowa
Ual[owa
Ua 1 Iowa
Ma11  owa
Ua 1 Iowa
Ual lows
Lyons Ferry NFH
Lyons Ferry NFH
Lyons Ferry NFH
Uallowa
cottonwood Pond
Lyons Ferry
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
I rrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
[rrigon  NFH

1987 Ua 1 Iowa
1987 Ua 1 lows
1 9 8 7  Ua(lowa
1 9 8 7  Uallowa
1 9 8 7  Uatlows
1 9 8 7  Uallowa
1987 Uallowa
1 9 8 7  Ual [owa
1987 Ual lows

Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
lrrigon  NFH
Irrigon  NFH
Irrigon  NFH
1 rrigon  NFH
1 rrigon  NFH

m o l t
Slnolt
Smol t
Snlott
Slnolt
Smelt
Slnolt
Slnolt
Smelt
slldt
Slllo[t
Smott
Snlolt
mldt
Slnolt
fwnolt
Slnol t
Smelt
Smelt
Snlolt
smelt
Slnol t
Snlolt
Snlolt
Smlt
Smelt
Snlolt
Smelt
Snlolt
Snlott
Smelt
Smelt
Smott
Smelt
Snlolt
Snlott
Smelt
slldt
Smelt
Smo(t
Smoit
Smit
Slnolt

0 4 / 2 2 / 8 7  0 4 / 2 8 / 8 7
0 4 / 2 5 / 8 7  0 4 / 2 7 / 8 7
0 4 / 2 5 / 8 7  0 4 / 2 7 / 8 7
0 4 / 2 5 / 8 7  0 4 / 2 7 / 8 7
04/25187  0 4 / 2 7 / 8 7
0 4 / 2 5 / 8 7  0 4 / 2 7 / 8 7
0 4 / 2 5 / 8 7  0 4 / 2 7 / 8 7
0 4 / 2 5 / 8 7  0 4 / 2 9 / 8 7
0 4 / 2 5 / 8 7  0 4 / 2 9 / 8 7
0 4 / 2 5 / 8 7  0 4 / 2 9 / 8 7
0 4 / 1 6 / 8 7  0 4 / 2 2 / 8 7
0 4 / 2 2 / 8 7  - -
0 4 / 2 5 / 8 7  - -
0 4 / 2 8 / 8 7  - -
0 6 / 2 9 / 8 7  - -
0 4 / 2 8 / 8 7  0 4 / 2 9 / 8 7
0 4 / 1 6 / 8 8  - -
0 4 / 1 5 / 8 8  - -
0 4 / 2 9 / 8 8  - -
0 4 / 0 8 / 8 7  0 4 / 2 4 / 8 7
0 4 / 0 6 / 8 8  05 f04/88
0 4 / 2 0 / 8 8  0 4 / 2 2 / 8 8
0 - 4 / 2 5 / 8 8  0 5 / 0 2 / 8 8
0 4 / 0 5 / 8 8  0 4 / 0 6 / 8 8
0 4 / 0 7 / 8 8  0 4 / 2 2 / 8 8
0 4 / 1 6 / 8 8  - -
0 4 / 0 8 / 8 8  - -
0 4 / 0 4 / 8 8  - -
0 4 / 0 4 / 8 8  - -
0 4 / 1 6 / 8 8  0 4 1 1 8 1 8 8
0 4 / 1 6 / 8 8  0 4 / 1 8 / 8 8
0 4 / 1 6 / 8 8  0 4 / 1 8 / 8 8
04/16f 8 8  0 4 / 1 8 / 8 8
0 4 / 1 6 / 8 8  0 4 / 1 8 / 8 8
0 4 / 1 6 / 8 8  0 4 / 1 8 / 8 8
04/16188  0 4 / 1 8 / 8 8
0 4 / 1 6 / 8 8  0 4 / 1 8 / 8 8
04/18/88  04/19188
0 4 / 1 8 / 8 8  0 4 / 1 9 / 8 8
0 4 / 1 8 / 8 8  0 4 / 1 9 / 8 8
0 4 / 1 8 / 8 8  0 4 / 1 9 / 8 8
04/13/88  - -
0 4 / 1 8 / 8 8  0 4 / 1 9 / 8 8

:::

::;
3.6
4.7
3.6
4.7
4.7
4.7
4.4
4.4
4.4
5.4
5.8
5.9
. .
4.8
6.1
4.6
4.8
4.9
5.0
5.2
5.4
5.5
4.8
4.9
5.0
4.3
4.3
4.7
4.7
4.3
4.7
4.3
4.7
4.8
4.8
4.8
4.8
5.1
4.8

1,302 Spring Creek
4 6 , 5 7 1  S p r i n g  C r e e k
2 5 , 3 7 4  S p r i n g  C r e e k
2 6 , 1 3 6  S p r i n g  C r e e k

1,619 Spring Creek
1,916 Spring Creek

110,811 Spring Creek
5 0 , 0 1 9  S p r i n g  C r e e k

706 Spring Creak
273,888 Spring Crack
123,882 Granola Ronde R

1 0 , 5 6 0  C a t h e r i n e  C r e e k
2 2 2 , 5 2 6  D e e r  C r a c k

1 4 , 8 5 0  Ui ldcat  C r e e k
1 7 , 9 9 7  Ui ldcat  C r e e k
1 9 , 4 8 8  Ui  ldcat  C r e e k
2 9 , 4 2 4  Mat iowe  H a t c h e r y

2 0 8 , 2 6 2  Grande  Ronde  R i v e r
1 2 , 4 1 4  Grande  Ronda  R i v e r
7 4 , 6 5 8  Grande  Ronde  R

132,399 Granola Ronde R
52,234 Granda Ronda R
58,095 Granola Ronde  R
47,944 Granola  Ronde R
7 9 , 3 5 3  Grande  Ronde R
1 6 , 9 1 3  Grande  Ronde R
1 0 , 9 4 4  C a t h e r i n e  C r e e k
25,480 Catherine Creek
2 6 , 1 0 4  Catherina  C r e e k
2 7 , 1 1 0  s p r i n g  C r e e k
2 6 , 3 1 0  S p r i n g  C r e e k
2 6 , 9 8 6  S p r i n g  C r a c k
2 7 , 4 4 2  S p r i n g  C r e e k

541 Spring Creek
325 Spring Creek

3 488 6 0  S p r i n g  C r e e k
3 1 7 , 9 8 8  S p r i n g  C r e e k

2 5 , 4 3 6  S p r i n g  C r e e k
2 5 , 4 2 5  S p r i n g  C r e e k

2 , 0 0 9  S p r i n g  C r e e k
7 , 9 9 3  S p r i n g  C r e e k

223,196 Oaer Creek
7,661  Uallo~a  R i v e r

. .
0 7 - 4 1 - 2 5
0 7 - 4 0 - 2 5
0 7 - 4 0 - 2 6
AD-LV
AD-LV
. .
0 7 - 4 1 - 2 6
AD-LV
. .
AD
AD
AD
AD
AD
AD
RV
. .
. .
AD
AD
AD
AD
AD
AD
AD
AD
AD
AD
0 7 - 4 0 - 2 9
07-40-30
07-40-27
07-40-28
AD-LV
AD-LV
. .
- -
0 7 - 4 0 - 3 1
0 7 - 4 0 - 3 2
AD-LV
. .
AD
AD



T a b l e  1  ( l R ) . (cont .  )  Hetchery ret eases of sunner  steethead  into the Grende  Ronde River  subbasin  b y  b r o o d  y e a r  a n d  i f  m a r k e d ,  b y  c o d e d  wire tag Codaa.

Brood Stock Hatchery L i f e Release Releese F i s h / Nuber Release CUT/
Year Stage Date (1) Date (2) [b Released Locat ion Fin  Clipb

1987 Ual Iowa
1987 Uallowa
1987 Ual [ owa
1987 Ua [ 1 oua
19843 Uallowa
1988 Uattowa
1988 UalloHa
1988 Uallowa
1988 Uallowa
1988 Uallowa
1988 Waltowa
1988 UalloHa
1988 Wallowa
1988 Uallo~a
1988 Uallowa
1988 Uatlowa
1988 UalloHa
1988 Uallowa
1988 blallo~a
1988 Uallowa
1988 Ualloua
1988 UalloHa
1988 Wallowa
1988 Uallowa
1988 WalloMa
1988 tlallo~a
1988 Uallowa
1988 UalloMa
191JJ Wallowa
1988 Uallowa
1988 Uallowa
1988 Uallowa
1988 Uallowa
1988 Ualloua
1989 Uallowa
1989 Ualtowa
1989 Uallowa
1989 Uallowa
1989 Uallowa
1989 Uallowa
1989 Uallowa
1989 Uallowa
1989 Uallowa

Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Lyons Ferry NfH
Irrigon  NFH
Cottonwood Pond
lrrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
!rrigon NFH
Irrigon  NFH
Irrigon  NFH
lrrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
trrigon NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Cottonwood Pond
Cottonwod  Pond
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
[rrigcm  NFH

Slnolt
m o l t
Smo[t
molt
f r y
Smo(t
Smlt
molt
Slnolt
Smelt
SInolt
molt
Smelt
molt
molt
Sinolt
Smelt
Slnol  t
molt
Smelt
Snwlt
Snlolt
Sinolt
Slnolt
molt
molt
smelt
Smelt
Smoit
Slnott
Smoit
Smelt
Smelt
molt
Smelt
Smelt
Slmlit
Smelt
Smelt
Smoit
Smelt
Smelt
Smelt

05/02/88 --
04/14/88 04/16/88
04/13/88  - -
04/28188
01/01/88  12/31/88
04115/89e  --
04/10/89 04/27/89
04/10/89 --
04/10/89 04/11/89
0.4/11/89 04/22/89
04/20/89 04/24/89
04/20/89 04/24/89
04/20/89 04/24/89
04/20/89 04/24/89
04/20/89 04124/89
04/20/89 04/24/89
04/20/89 04/24/89
04/20/89 04/24/89
04/20/89 04/24/89
04/20/89 04/24/89
04/20/89 04/24/89
04/20/89 04/24/89
04!24/89  04/25/89
04/24/89 04/25/89
04/24/89 04/25/89
04/24/89 04/25/89
04/10/89 04/11/89
04/12/89 --
04/29/89 --
04/27/89 --
04/19/89 04/21/89
04/25/89 --
04/21/89 --
04/19/89 --
04/15/90e  --
04/15/90e  --
04/12/90 04/13/90
04/13/90 04/~7/90
04/24/90 --
04/24/90 04/26/90
04/25/90 --
04/15/90 04/19/90
04/15/90 04/19/90

5.0
5.5

:::
. .
5.3
5.1
5.3
5.4

;::
3.9
5.2
5.3
3.8
3.9
5.2

:::
3.9
5.2
5.3

;::
5.2
5.2
5.4
5.5
5.0
5.2
5.0
5.4
5.5
5.8
5.0
5.3
4.7
5.0
5.3
5.4

:::
4.3

48375
46,503
62,540
50,640
38,928

222,050
140,276
27,560

113,670
62,756
26,718
26,303
26,922
26,526

427
1,109

754
749

16,582
16,830

178,412
175,579
25,622
24,924
2,186
1,233

248678
37,923

223,425
50,071
60,800
27,270
9,818
13,195

179,250
59,750
46,319
152,725
26,023
36,180
32,200
26,4~
26,347

Uallowa River
Uallotia  R iver
Uallowa River
Grande  Ronde R
Uallowa River
Grande  Ronde R i v e r
Grande  Ronde R
Grande  Ronde R
Grande  Ronde R
Grande  Ronde R
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Catherine Creek
Catherine Creek
Deer Creek
Deer Creek
Uallowa  River
Uallowa  River
Uallowa  River
Uallowa  River
Grande  Ronde R i v e r
Grande  Ronde R i v e r
Grande  Ronde R
Grande  Ronde R
Grande  Ronda R
Grande  Rcmda  R
Granda Ronda R
Spring Creek
Spring Creek

AD
AD
AD
AD
. .
. .
AD
AD
AD
AD
0 7 - 4 5 - 4 3
0 7 - 4 5 - 4 2
0 7 - 4 6 - 5 0
0 7 - 4 6 - 5 1
AD- LV
AD-LV
AD-LV
AD-LV
. .
. .
. -
. .
0 7 - 4 6 - 5 2
0 7 - 4 6 - 5 5
AD-  LV
-.
Ao
Ao
AD
Ao
AO
AD
AD
AD
. -
. .
AD
Ao
Ao
Ao
Ao
0 7 - 5 1 - 2 1
0 7 - 5 1 - 2 0
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Table  1  (TR). (cwt. ) Hatchery releaaea  of sinner ataalheed into the Grande  Rode River aubbeain  by brood year and i f marked, by coded ni re tag Codes.

Brood Stock Hatchery Life R e l e a s e Releaae F i s h /  Ntir Releaae cwT/
Year Stage Date (1) Data (2) lb Releaaed  LoCat ion F in  Clipb

1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

1989
1989
1989
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
1990
I w o
1990
1990
1990

Uallowa
Ua 11 o~a
Ual toua
Ual lows
Ual 1 owa
Uallowa
Wal lotia
Ua [ 1 ona
Ual lows
Ual loua
bJal 1 owa
Ual lows
Ma11 owa
Ual lows
Ual lows
Ual 1 owa
Uallowa
Ual lows
Ma I 1 owa
Ua[ iowa
Ual lows
Wallows
Ual lows
lnneha
Inmaha
Inneha
Ma11 owa
Ma11 owa
Ma11 owa
Ua11 owa
Ual  lows
Ma I 1 owa
Ma11 owa
Ida 11 owa
Ma11 owa
Uallowa
Ma 1 lows
Uailowe
Uallowa
Ua 11 owa
Ual(owa
Ual  Lows

Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
lrrigon  NFH
Irrigon  NFH
Irrigon  NFH
[rrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
[rrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
!rrigon  NFH
lrrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
[rrigon  NFH
lrrigon  NFH
Cottonwood Pond
lrrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
lrrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH

—

amolt  0 4 / 1 5 / 9 0  0 4 / 1 9 / 9 0
Smott  0 4 / 1 5 / 9 0  0 4 / 1 9 / 9 0
amott 0 4 / 1 5 / 9 0  0 4 / 1 9 / 9 0
smdt  0 4 / 1 5 / 9 0  0 4 / 1 9 / 9 0
Snlolt  0 4 / 1 5 / 9 0  0 4 / 1 9 / 9 0
Snlolt  0 4 / 1 5 / 9 0  0 4 / 1 9 / 9 0
Slnolt  0 4 / 1 5 / 9 0  0 4 / 1 9 / 9 0
Snmtt  0 4 1 1 5 / 9 0  0 4 / 1 9 / 9 0
slmit  0 4 / 1 5 / 9 0  0 4 / 1 9 / 9 0
Smott  0 4 / 1 5 / 9 0  0 4 / 1 9 / 9 0
Stnolt  0 4 / 1 9 / 9 0  - -
- S m e l t  0 4 / 1 9 / 9 0  - -
- S m e l t  0 4 / 1 9 / 9 0  - “
Smoit  0 4 / 1 9 / 9 0  - “
anmit  0 4 / 2 3 / 9 0  - -
emit  0 4 / 1 8 / 9 0  0 4 / 2 0 / 9 0
smdt  0 4 / 2 0 / 9 0  - -
- S m e l t  0 4 / 1 9 / 9 0  - -
SllKl[t  0 4 / 3 0 / 9 0  - -
molt  0 4 / 1 8 / 9 0  - -
Sinoit  0 4 / 1 9 / 9 0  - -
Smo[t  0 4 / 2 7 / 9 0  - -
Smo[t  0 4 / 2 0 / 9 0  “-
amdt  0 4 1 2 6 / 9 0  - -
smdt  0 4 / 2 3 / 9 0  - -
sndt  0 4 1 2 3 / 9 0  - -
Slnoit  4 / 3 0 1 9 1  - -
- s m e l t  0 4 / 0 8 / 9 1  0 4 / 1 0 / 9 1
Smott  0 4 / 1 0 / 9 1  - -
Smo[t  04i30/91 - -
Smo[t  0 4 / 1 0 / 9 1  0 4 / 1 1 / 9 1
Snuatt 0 4 / 3 0 / 9 1  0 5 / 0 1 / 9 1
sndt  0 4 1 2 2 / 9 1  - -
smo~t  0 4 / 2 2 / 9 1  - -
smo(t 0 4 1 2 2 / 9 1  - -
molt  04 f22/91 - -
molt  0 4 / 2 2 / 9 1  - -
smdt  0 4 / 2 2 / 9 1  - -
molt 0 4 1 2 2 / 9 1  - -
- S m e l t  0 4 / 2 2 / 9 1  - -
smdt  0 4 / 2 2 / 9 1  - -
molt  0 4 / 2 2 / 9 1  - -

4 . 8
5 . 9
4 . 1
4 . 3
4 . 8

::;
4 . 3
4 . 8
5 . 9
5 . 1

;:4
5 . 1
4 . 7
5 . 1
5 . 6
4 . 8
5 . 4
5.0
5.1
5.4

::;
6.8
6.8

?:
5.4
5.7

:::
3 . 9
3 . 9
4 . 3
4 . 6
3 . 9
4 . 3
4 . 6
3 . 9
4 . 3
4 . 6

2 6 , 3 2 6
26,771

364
362
313
215

18,244
1 8 , 3 4 6
5 1 , 8 1 2
5 1 , 6 0 7
25,961
26,231

655
900

248,635
52,097
33,180

223,379
50,036
12,000
12,240
23,220
13,920
3,216
27,200
21,760

252,799
96,094
49,907
49,037
54,528
49,770
25,868
28,018
28,738
28,815
1,006

285
346

35,675
174,306
174,089

Spr ing Craak
Spring Crack
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creak
Spring Creek
Spring Creak
Spring Creek
Catherine Creek
Catherine Creek
Dear Creek
Deer Creek
Uallowa  River
Wallowa  River
Wallowa Rivar
Wallowa River
Granola Ronde R
Catherine Crack
Wallowa Rivar
Grade Ronde R i v e r
Grande  Ronde R
Grande  Ronde R
Granola Ronde R
Grande  Ronde R
Grande  Ronde R
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Creek
Spring Crack
Spring Creek
Spring Creek
Spring Creek

0 7 - 5 1 - 2 3
0 7 - 5 1 - 2 2
AD -LV
AD-LV
AO-LV
AD- LV
. .
. .
. .
. .
0 7 - 5 1 - 1 8
0 7 - 5 1 - 1 9
AD-LV
-.
AD
AD
AD
AD
AD
AD
AD
AD
AD
AO
AD
AD
. .
AD
AD
AD
AD
AD
0 7 - 5 3 - 5 9
0 7 - 5 3 - 6 0
0 7 - 5 4 - 4 4
0 7 - 5 4 - 4 3
AD-LV
AD-LV
AO-LV
. .
. .
. .
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Tabte 1  ( l R ) . ( c o n t .  )  H a t c h e r y  re~eases  of sunner steelhead into the Grande  Ronde River  subbasin  by  brood yeer  and i f  marked,  by  coded uire  tag  codes .

Brood Stock Hatchery L i f e Release Releese Fish / N-r Release Cb/T/
Year Stage Date (1) Date (2) lb Released Locat ion Fin  c~ipb

1 % $ 0  Wa(loMa Irrigon  NFH molt 0 4 / 2 6 / 9 1  - - 4 . 1 2 6 , 2 S 9  S p r i n g  C r e e k 0 7 - 5 3 - 5 1
1 9 9 0  Uallowi Irrigon  NFH molt 0 4 / 2 6 / 9 1  - - 4 . 4
1 9 9 0  tlalio~a

2 7 , 2 6 7  S p r i n g  C r e e k 0 7 - 5 3 - 5 2
lrrigon  NFH molt 0 4 / 2 6 / 9 1  - - 4 . 1 2 6 5  S p r i n g  C r e e k AD - LV

1 9 9 0  Uallowa Irrigon  NFH s m e l t  0 4 / 2 6 / 9 1  - - 4 . 4 3 8 2  S p r i n g  C r e e k AD-LV
1 9 9 0  Uellowa Irrigon  NFH smo[t 0 4 / 2 6 / 9 1  - - 4 . 1 8 1 , 8 5 3  S p r i n g  C r e e k
1 9 9 0  Wallowa Irrigon  NFH

-.
s m e l t  04126191  - - 4 . 4 8 5 , 7 6 1  S p r i n g  C r e e k

1 9 9 0  Ua{lowa
. .

Irrigon  NFH smo[t 0 4 / 2 6 / 9 1  - - 5 . 3 2 6 , 7 1 3  D e e r  C r e e k 0 7 - 5 3 - 5 3
1 9 9 0  Uailowa Irrigon  NFH amolt  0 4 / 2 6 / 9 1  - - 5 . 3 2 4 , 7 5 1  D e e r  C r e e k 0 7 - 5 3 - 5 4
1 9 9 0  Ual[owa Irrigon  NFH smott  0 4 / 2 6 / 9 1  - - 5 . 3 6 1 2  D e e r  C r e e k AD-LV
1 9 9 0  Uallowa Irrigon  NFH s m e l t  0 4 / 2 6 / 9 1  - - 5 . 3 4 1 1  D e e r  C r e e k . .
1 9 9 0  Uallowa trrigon  NFH snn[t 0 5 / 0 6 / 9 1  - - 5 . 4 4 7 , 1 8 7  D e e r  C r e e k AD
1 9 9 0  Ual(owa Irrigon  NFH molt  0 4 / 1 2 / 9 1  04/76/91 5 . 4 5 1 , 3 4 8  C a t h e r i n e  C r e e k AD
1 9 9 0  Ual[owa Irrigon  NFH s m e l t  0 4 / 1 1 / 9 1  0 4 / 1 2 1 9 1 5 . 5 5 5 , 7 8 7  C a t h e r i n e  C r e e k AD
1 9 9 0  Uatlowa Irrigon  NFH Smott  0 4 / 1 1 / 9 1  - - 5 . 9 4 , 3 6 6  C a t h e r i n e  C r e e k AD

a E s t i m a t e s  o f  molt reieasea  frc+n Irrigon,  Uatlowa,  a n d  C a s c a d e  h a t c h e r i e s  a r e  frmn O r e g o n  D e p a r t m e n t  o f  F i s h  and Uiidlife  ( u n p u b l i s h e d  d a t a )  a n d  f r y
r e l e a s e s  f r o m  Irrigon  Hatchery are  f rom Messmer  et  al .  (1989). Est imates of  amolt  and fry releases from Ringgold  and Tucannon  hatcher ies and Dworshak  N F H
are frcin  Oregon Department of Fish and Ui(dlife et al. (1990) and frun Cot tonwood Pond frcm Washington Department  of  Uildiife  (unpubl ished data) .
E s t i m a t e s  f o r  imknown  hatcher ies are f rom Howel l  et  a l .  (1985) . Except  where footnoted,  est imates of  smelt  re leases f rom Lyons Ferry Hatchery are f rom
Oregon Department  of  F ish and Uildlife  (un~biishad  data).

b  AD = A d i p o s e ,  L V  = Lef t  ventra[,  R V  =  R i g h t  v e n t r a l .
~ Releaae  d a t e s  u n k n o w n  ( o n l y  t h e  y e a r  o f  reiease  k n o w n ) .  Stendardizad  to the f i rst  and

Jweniles  uith this  tag code were re leased as age 1  and 2 year  old f ish.
~ Release dates unknown (only  the month of  re lease known) .  Standardized to  the middle of

Est imates are  f rom Washington Department  of  Uildlife (unpubl ished data) .

ast  day of  the year.

the month for  the month of  re lease.
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Table 2 (RH-1). Total returns of unmarked summer steelhead to the Big Canyon
facility in the Grande Ronde River subbasina,  by brood year. Estimates for
each age category that are along the upward diagonal to the right of a given
footnote were derived from the same reference.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1984 -- -- 8 -- -- -- --
1985 -- 7 9 -- -- -- -.
1986 Oa 17 -- -- -- -- --
1987 Ob .- -- -- -- -- _-

a Estimate is modified from Messmer et al. (1989).
b Estimate is modified from Messmer et al. (1990).

GRANDERONDE  98



Table 3 (RH-2 ). Total returns of Hatchery Wallowa stock summer steelhead to Wallowa
Hatchery in the Grande Ronde River subbasin, by brood year. Estimates for each
age category that are along the upward diagonal to the right of a given
footnote were derived from the same reference.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1980
1981
1982
1983
1984
1985
1986
1987

6a 566
272a 247
213b 114

1,844= 1,507
2,328d 1,312

750d 488
730e 437
509f .-

44
2

19
10
2
7

- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

- - 616 616
-. 521 521
-- 346 346
-- 3,361 3,361
-- 3,642 3,642
-- 1,245 1,245
-- -- --
- - - - - -

a Estimate is modified from Carmichael and Messmer (1985).
b Estimate is modified from Carmichael et al. (1986).
c Estimate is modified from Carmichael et al. (1987).
d Estimate is modified from Carmichael et al. (1988).
e Estimate is modified from Messmer et,al. (1989).
f Estimate is modified from Messmer et al. (1990).
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Table 4 (RH-3 ). Total returns of Hatchery Wallowa stock summer steelhead to the Big
Canyon facility in the Grande Ronde River subbasin,  by brood year. Estimates
for each age category that are along the upward diagonal to the right of a
given footnote were derived from the same reference.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1986 332a
124 -- -- -- -- --

1987 184b -- -- -- -- -- --

a Estimate is modified from Messmer et al. (1989).
b 
Estimate is modified from Messmer et al. (1990).

Table 5 (RH-4). Total returns of Snake River stock summer steelhead to Wallowa
Hatchery in the Grande Ronde River subbasina,  by brood year.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1976b -- -- 28 -- -- -- --
1977b -- 177 83 -- -- -- --
1978 0 51 140 -- -- 191 191

a Estimates are modified from Carmichael and Messmer (1985).
b Estimates may include Skamania stock adults returning from releases made in 1978.

Total returns of Skamania stock adults are believed to be low because releases
were made in the lower Grande Ronde River and few adults are believed to have
returned to Wallowa Hatchery.
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Table 6 (RH-5). Total returns of Pahsimeroi stock summer steelhead to Wallowa
Hatchery in the Grande Ronde River subbasin, by brood year.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1979a 6 161 66 2 - - 235 235

a Estimates are modified from Carmichael and Messmer (1985).
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Table 7 (AL-1). Mean fork length by brood year and age class (freshwater.ocean)  for
Snake River stock summer steelhead collected at Wallowa Hatchery in the Grande
Ronde River subbasin. Estimates within each freshwater age group that are
along the upward diagonal to the right of a given footnote were derived from
the same reference.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

St.

St.

et.

St ●

1976
N

dev.

1977
N

dev.

1978
N

dev.

1979
N

dev.

.- - -
- - - -
- - - -

59 a 69
.- --
-- --

- -a 73
-- --
-- --

- -a --
-- .-
-- --

75
- -
- -

- -
- -
- -

74
- -
- -

- -
- -
- -

59a
- -
- -

59a
--
--

60a

- -
- -

- -
- -
- -

70
- -
- -

71
--
--

72
- -
- -

-.
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

59a --
- - - -
- - - -

- - - -
- - - -
- - - -

- - - -
- - - -
- - - -

- - - -
- - - -
- - - -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

a Estimate is modified from Carmichael and Messmer. (1985).

Table 8 (AL-2). Mean fork length by brood year and age class (freshwater.ocean)  for
Pahsimeroi  stock summer steelhead collected at Wallowa Hatchery in the Grande
Ronde River subbasin.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1979 ~aa 6~a 76a 62a 72= 77b 59= ~7b --

N -- -- -- -- -- -- -- -- --

st. dev. -- -- -- -- -- -- -- -- --

a Estimate is modified from
b Estimate is modified from

Carmichael and Messmer. (1985).
Carmichael et al. (1986).
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Table 9 (AL-3). Mean fork length by brood year and age class (freshwater.ocean)  for
Hatchery Wallowa stock summer steelhead collected at Wallowa Hatchery in the
Grande Ronde River subbasin. Estimates within each freshwater age group that
are along the upward diagonal to the right of a given footnote were derived
from the same reference.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

St.

St.

St.

St.

St .

St .

St.

St.

1980
N

dev.

1981
N

dev.

1982
N

dev.

1983
N

dev.

1984
N

dev.

1985
N

dev.

1986
N

dev.

1987
N

dev.

58a

--
--

58a

-.
--

~9b
--
--

61C
--
--

58d
--
--

6od
--
--

~9e
--
--

~gf
--
--

68
--
--

70
--
--

69
--
--

72
--
.-

70
--
--

70
--
--

71
--
--

--
--
--

75
--
--

--
--
--

--
--

77
--
--

--
--
--

76
--
--

--
--
--

--
--
--

55a
--
--

60b
--
--

62C

--
--

6~d
--
--

60d
-.
--

63e

--
- -

6~f
--
--

--
--
--

70
--
--

69
--
--

72
--
--

74
--
--

73
--
--

73
--
--

--
--
--

--
--
--

- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

47b
--
--

--
--
--

--
--
--

--
--
--

--
--
--

~8f
--
--

- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -

- -
- -

- -
- -
- -

- -
- -
- -

- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
.-

- -
- -
- -

- -
- -
- -

- -
- -
- -

a Estimate
b Estimate
c Estimate
d Estimate
e Estimate
f Estimate

is
is
is
is
is
is

modified
modified
modified
modified
modified
modified

from
from
from
from
from
from

Carmichael
Carmichael
Carmichael
Carmichael
Messmer et
Messmer et

and Messmer. (1985).
et al. (1986).
et al. (1987).
et al. (1988).
al. (1989).
al. (1990).
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Table 10 (AL-4). Mean fork length by brood year and age class (freshwater.ocean)
for Hatchery Wallowa stock summer steelhead collected at the Big Canyon
facility in the Grande Ronde River subbasin. Estimates within each freshwater
age group that are along the upward diagonal to the right of a given footnote
were derived from the same reference.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1986 58 a 71 -- ~2b -_ -- -- -- --
N 89 67 -- 21 -- -- -- -- --

st. dev. -- -- -- -- -- -- -- -- --

1987 ~9b -- -_ -- -- -- -- -- --

N 97 -- -- -- -- -- -- -- --
st. dev. -- -- -- -- -- -- -- -- --

a Estimate is modified from Messmer et al. (1989).
b Estimate is modified from Messmer et al. (1990).
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Table 11 (AC-l). Age composition (freshwater.ocean)  by brood year for Hatchery Wallowa stock
collected at Wallowa Hatchery in the Grande Ronde River subbasin. Estimates within eac
that are along the upward diagonal to the right of a given footnote were derived from th

Age Composition (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2

1980 -- la <1 1 -. 92a 5 0 -- <lb .-

1981 -- 52 a 43 0 -. db 1 0 -- 0= -- 
1982 -- ~lb 24 0 -- 9= 6 0 -- Od -- 

1983 -- 55= 44 <1 -- <Id <1 0 -- Od -- 

1984 -- ~4d 35d Oe -- -<id <le of -- Oe -_ 

a Saple size used to estimate age composition~ by brood year, was derived from data in Carm

b ~~P~~’size used to estimate age composition, by brood Year? was derived from data in Carm
c Sample size used to estimate age composition, by brood year, was derived from data in Carm
d s~ple size used to estimate age composition,  by brood year, was derived from data in Carmic
e Sample size used to estimate age composition, by brood year,
f Sample size used to estimate age composition, by brood year,

was derived from data in Mess
was derived from data in Mess



Table 12 (AC-2). Age composition (freshwater.ocean)  by brood year for Pahsimeroi stock summer steelhead collected
at Wallowa Hatchery in the Grande Ronde River subbasina.

Age Composition (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1979 -- 2 12 <1 -- 57 27 <1 -- 1 <1 --

a Sample size used to estimate age composition, by brood year, for the 1979 brood year was derived from data in
Carmichael and Messmer (1985).

Table 13 (AC-3). Age composition (freshwater.ocean) by brood year for Snake River stock summer steelhead
collected at Wallowa Hatchery in the Grande Ronde River subbasina.

Age Composition (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1978 -- 0 2 3 -- 25 70 0 -- 0 .- --

a Sample size used to estimate age composition, by brood year, for the 1978 brood year waa derived from data in
Carmichael and Messmer (1985).
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Table 14 (AC-a).
collected at

Age composition (freshwater.ocean)  by run year for Hatchery Wallowa stock summer steelhead
Wallowa Hatchery in the Grande Ronde River subbaaina.

Age Composition (%)

Run
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1985-86 1960 94 4 0 -- 2 <1 0 -. 0 -- --
1986-87 3855 60 39 0 -. <1 <1 0 -- 0 -- --
1987-88 2073 36 62 <1 -- 1 <1 0 -- 0 -- --
1988-89 1220 60 39 0 -- 1 <1 0 -- 0 -- --
1989-90 953 53 41 <1 -- 4 1 0 -- <1 -- --

a Estimates are modified from Carmichael et al. (1987) for the 1985-86 run year, from Carmichael et al. (1988) for
the 1986-87 through 1987-88 run years, from Messmer et al. (1989) for the 1988-89 run year, and from Messmer et
al. (1990) for the 1989-90 run year.
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Table 15 (AC-b). Age composition (freshwater.ocean)  by run year for Hatchery Wallowa stock summer steelhead
collected at the Big Canyon facility in the Grande Ronde River subbasina.

Age Composition (%)

Run I
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3*3

1988-89 -- 100 0 0 -- 0 0 0 -. 0 -- --
1989-90 -- 60 36 0 -- 4 0 0 -- 0 -- --

a Estimates are modified from Messmer et al. (1989) for the 1988-89 run year and from Messmer et al. (1990) for
the 1989-90 run year.
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Table 16 (AS-l). Percent females by brood year and age class (freshwater.ocean)  for Hatchery Wallowa stock summer
ateelhead  collected at Wallowa Hatchery in the Grande Ronde River subbasin. Estimates within each freshwater
age group that are along the upward diagonal to the right of a given footnote were derived from the same
reference.

Females (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1980
1981
1982
1983
1984
1985
1986
1987

- -
- -
.-
- -
- -
- -
- -
- -

- -
- -
42a

49b

43=
46C

~od

33e

- - - -
83 88
71 --
71 100
78 --
80 0
73 --
-- --

- -
- -
- -
- -
- -
.-
- -
- -

. - 88
73= 0
~9b 100
40= 75
90C 50
22d 60

56 e --
-- --

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

Oa
- -
- -
- -
- -

looe
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

a Estimate is modified from Carmichael et al. (1986).
b Estimate is modified from Carmichael et al. (1987).
c Estimate is modified from Carmichael et al. (1988).
d Estimate is modified from Messmer et al. (1989).
e Estimate is modified from Messmer et al. (1990).
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Table 17 (AS-2). Percent females by brood year and
steelhead collected at Wallowa Hatchery in the

age class (freshwater.ocean)  for Pahaimeroi stock summer
Grande Ronde River aubbasin.

Females (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3*3

1979 -- -- -- -- -- -- -- -loos -- -- -loos --

a Estimate is modified from Carmichael and Messmer. (1985).

Table 18 (AS-3). Percent females by brood year and
steelhead collected at the Big Canyon facility
freshwater age group that are along the upward
the same reference.

age class (freshwater.ocean)  for Hatchery Wallowa stock summer
in the Grande Ronde River subbasin. Estimates within each
diagonal to the right of a given footnote were derived from

Females (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1986 -- 58 a 83 -- -- ~5b -- -- -- -- .- -_

1987 -- -Sib -- -- -- _- -- -- -- -- -- --

a Estimate is modified from Messmer
b Estimate is modified from Messmer

et al. (1989).
et al. (1990).
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Table 19 (AF-a). Mean fecundity by run year for Hatchery Wallowa stock summer
steelhead returning to Wallowa Hatchery in the Grande Ronde River subbasina.

Run Mean
Year N Fecundity st. dev.

1985-86 812 5,029 --
1986-87 590 5,674 --
1987-88 551 5,493 --
1988-89 400 5,408 --
1989-90 462 5,249 --

a Estimates for the 1985-86 through 1989-90 run years are from Messmer et al.
(1990) .



Table 20 (AE). Emigration of coded wire tagged hatchery summer steelhead released as juveniles into the Grand.
Ronde River subbasina~b.

Hatchery/Release Recovery site, Recovery Number Total Number
site Run Year(s) Method Recovered Estimated,

( PSMFC )

Grande Ronde Deschutes River
1981
1982
1983
1984
1985
1987

Grande Ronde Umatilla River
1989

Grande Ronde Deschutes River
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989

Trap Returns
--
--
- -
- -
- -
- -

Trap Returns
-.

Hatchery Returns
--
--
--
--
--
- -
-.
-.
- -
- -
- -

1
5
4

22
16
23

3

1
7
8
1

11
--
3

--
9

16
3

1
5
4

22
16
23

3

1
7
8
1

11
--
3

--
9

16
3

a Based on the following tag codes: 07-16-14, 07-16-27, 07-22-01, 07-22-02, 07-37-62, 07-37-63, 07-38-01,
07-38-02, 07-40-25, 07-40-26, 07-41-25, 07-41-26, 09-06-13, 09-16-36, 62-16-27, 63-28-39, 63-28-40, 63-33-06,
63-38-43.

b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag database.
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Table 21 (TD). Parasites and diseases of summer steelhead at hatcheries releasing juveniles into the Grande Ronde
River subbasina.

Disease type Hatchery Specific Pathogen

Parasite
Paraeite
Paraeite
Parasite
Parasite
Parasite
Paraeite
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Virus
Virus
Virus

Irrigon
Irrigon
Irrigon
Wallowa
Unknownc

Unknownc

Unknownc

Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigon
Irrigonb
Wallowa
Wallowa
Wallowa
Wallowa
Wallowa
Wallowac
Wallowac
Wallowac
Wallowa
Unknownc

Cascadec

Cottonwood Pondd

Lyons Ferryd

Irrigon
Wallowab
Lyons Ferryd

Ichthyohodo  s p .  (Costia)
I c h t h y o p h t h i r i u s  s p .  (Ich)
Gyrodactylus
Ceratomyxa  s h a s t a
Myx id ium min ter i
Dermocystidium  s p .
Chloromyxum  s p .
Flexibacter  columnaris (Columnaris)
Flexibacter  p s y c h r o p h i l u s
Bacterial gill disease
Aeromonas spp.
Pseudomonas spp.
Motile gill  bacteria

Renibacterium  salmoninarum (Bacterial kidney disease)
Cytophaga  psychrophila  (Cold water disease)
Aeromonas spp.
Pseudomonas spp.
Renibacterium salmoninarum (Bacterial kidney disease)
Yersinia ruckeri (Enteric Red Mouth disease)
Myxobolus  cerebralis (Whirling disease)
Bacterial gill disease
Ichthyobodo  s p .  (Costia)
Flexibacter  columnaris  (Columnaris)
Flexibacter  psychrophilus
Cytophaga  psychrophila  (Cold water disease)
Renibacterium salmoninarum  (Bacterial kidney disease)
Renibacterium  salmoninarum  (Bacterial kidney disease)
Flavobacterium  cytophaga
Erythrocytic Inclusion Body Syndrome (EIBS)
Infectious Hematopoietic Necrosis (IHN)
Infectious Hematopoietic Necrosis (IHN)
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Table 21 (TD). (cont.) Parasites and dieeasea of summer steelhead at hatcheries releasing juveniles into the
Grande Ronde River subbasina.

Disease type Hatchery Specific Pathogen

Virus Lyons Ferryd Erythrocytic Inclusion Body Syndrome (EIBS)
Fungi Irrigon Phoma  herbarum  (Internal fungi)
Fungi Irrigonb External fungi
Fungi Wallowab External fungi

a Except where footnoted, data are from a letter dated 2/92 from Warren Groberg, Oregon Department of Fish and
Wildlife, Fish Pathology, La Grande, Oregon.

b Data are from
Pathology, La

c Data are from
d Data are from

a telephone interview
Grande, Oregon.
Howell et al. (1985).
Washington Department

on 1/9/92 with Warren Groberg, Oregon Department of Fish and Wildlifet Fish

of Wildlife unpublished data).
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IMNAHA RIVER SUBBASIN

Naturally Produced Spring Chinook Salmon

GEOGRAPHIC LOCATION

The Imnaha River subbasin covers 980 square miles in the extreme northeast corner of
Oregon. From its source in the Wallowa Mountains, the Imnaha River flows north to
northeast to where it enters the Snake River at RM 191.7 (Figure 1); approximately 516
miles from the mouth of the Columbia River. The mouth of the Imnaha River is located
above Bonneville, The Dalles, John Day, and McNary dams in the mainstem  Columbia River
and Ice Harbor, Lower Monumental, Little Goose, and Lower Granite dams in the mainstem
Snake River.

ORIGIN

Spring chinook are indigenous to the Imnaha River subbasin. Columbia River run timing for
these fish is late spring, early summer, perhaps more appropriately calling these fish summer
chinook. The distinction between spring and summer chinook is artificial and the Imnaha
run timing overlaps it (Personal communication with Brad Smith 10/1/92, District Fish
Biologist, Oregon Department of Fish and Wildlife, Enterprise, Oregon). Non-indigenous
stocks introduced into the subbasin include the Snake River and Lookingglass  Creek stocks
(see IMNAHA RIVER SUBBASIN, Hatchery Produced Spring Chinook Salmon,
PRODUCTION).

DISTRIBUTION

Subbasin

Spring chinook were historically distributed throughout the mainstem and major tributaries of
the Imnaha River. There are currently no man-made barriers that block spring chinook from
historical spawning and rearing areas. Mud and debris slides resulting from habitat
degradation may in some years impede or block passage of upstream migrants. Spring
chinook primarily spawn in “the mainstem (a 30-mile section from Freezeout Creek to the
Blue Hole), Big Sheep Creek (an 11.5-mile section from Coyote Creek to 0.25 miles above
Lick Creek) and Lick Creek (a 2.8-mile section from the confluence to the crossing of Forest
Service Road 39)” (’Thompson and Haas 1960, cited by Nez Perce Tribe of Idaho 1990) and
(Carmichael and Boyce 1986, cited by Nez Perce Tribe of Idaho et al. 1990). Spawning was
documented for the first time in the South Fork Imnaha River in 1988 (Nez Perce Tribe of
Idaho et al. 1990). The quality of the spawning and rearing habitat varies throughout the
subbasin (Tables 1 and 2).

Approximations of the temporal distribution of adult immigration, adult holding, incubation,
emergence, rearing, and juvenile outmigration are presented in Figure 2 (Nez Perce Tribe of
Idaho et al. 1990). The methodology that was used to generate these approximations is
unknown.
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PRODUCTION

Harvest

Subbasin: The sport fishery was closed in 1974 and has remained closed through the 1991
run year. There are no brood year specific estimates prior to the 1974 season closure. Run
year specific estimates are available from Oregon Department of Fish and Wildlife
(unpublished data).

Treaty

Subbasin:  The Imnaha River subbasin is located on lands ceded to the United States by
the Nez Perce Tribe of Idaho. The Nez Perce Tribe of Idaho along with the Confederated
Tribes of the Umatilla Indian Reservation have reserved usual and accustomed fishing sites
located within the subbasin.

Tribal ceremonial and subsistence fisheries are allowed to harvest spring chinook at target
levels jointly established by the Oregon Department of Fish and Wildlife and the Nez Perce
Tribe of Idaho. “The only data available for tribal chinook harvest is from 1973 when 39
Indians harvested 54 chinook in four days. The Nez Perce Tribe closed their subsistence
fishing for chinook in 1984 and had a partial closure in 1985. The fishery has been open
during all other years, however, tribal hamest is considered to be insignificant” (Carmichael
and Boyce 1986, cited by Nez Perce Tribe of Idaho et al. 1990).

ADULT LIFE HISTORY

Subbasin

Timing: Spring chinook return to the Imnaha River subbasin from early May through
early August (Smith 1975, cited by Howell et al. 1985).

Spawning Area

Timing: Data collected from spawning ground surveys indicates that spawning occurs
fkom August through early September with peak spawning occurring around the last week of
August. An approximation of the temporal distribution of spawning is presented in Figure 2
(Nez Perce Tribe of Idaho et al. 1990). The methodology that was used to generate this
approximation is unknown.

Fry emerge in February (Gaumer 1968, cited by Howell et al. 1985).

Numbers: There are no brood year specific estimates of spawner escapement to the
Imnaha River subbasin. Spawning ground counts are available tim Oregon Department of
Fish and Wildlife (unpublished data).

- -

No information is available on the immigration of naturally produced spring chinook into the
Imnaha River subbasin.

IMNAHA 2



Few stray hatchery spring chinook have been recovered on spawning ground surveys or at
hatchery facilities located in the subbasin (Table 3). Recoveries include one stray fish that
was released as a juvenile fish in the Rapid River. Coded wire tag recoveries were primarily
from hatchery jacks and adults returning from subbasin  hatchery production releases (Table
3).

Fork Length

Fork length was estimated for spring chinook collected at trapping facilities located in the
Imnaha River subbasin (see IMNAHA RIVER SUBBASIN, Hatchery Produced Spring
Chinook Salmon, ORIGIN). Age was determined based on a combination of scale analyses
and tag code.

Annual estimates of mean fork length ranged from 52 cm to 58 cm for age 3 fish, 76 cm to
79 cm for age 4 fish, 93 cm to 95 cm for age 5 fish, and 112 cm to 122 cm for age 6 fish
(Table 4).

Ape Structure

Age structure was estimated for spring chinook collected on spawning ground surveys and at
trapping facilities located in the Imnaha River subbasin (see ADULT LIFE HISTORY, -k
Lenzthj.  Age was determined based on a combination of scale analyses and tag code.

Spring chinook return to the Imnaha River subbasin as three year old jacks and 4, 5, and 6
year old fish with the greatest percentage returning as three and four year old fish (Tables
5-7). Annual estimates of age structure, by brood year, ranged from 5% to 12% age 3 fish,
28% to 73% age 4 fish, 15% to 67% age 5 fish, and was O% for age 6 fish (Table 5).

Annual estimates of age structure, by run year, ranged from O% to 29% age 3 fish, 18% to
72% age 4 fish, 16% to 81% age 5 fish, and O% to 3% age 6 fish (Tables 6 and 7).

Sex Ratio

Sex ratios (percent females) were estimated for spring chinook collected at trapping facilities
located in the Imnaha River subbasin (see ADULT LIFE HISTORY, Fork Len~th).  Some
misidentification of early run fish may have occurred but the numbers are believed to be low.
Age was determined based on a combination of scale analyses and tag code.

Annual estimates of sex ratio was O% for age 3 fish; ranged from 27% to 40% for age 4 fish
and 68% to 79% for age 5 fish; and was O% for age 6 fish (Table 8).

Fecundity was estimated for spring chinook collected at trapping facilities located in the
Imnaha River subbasin (see ADULT LIFE HISTORY, Fork Lenzth).  Fecundity, by age
class, was determined by estimating the number of eggs per gram in a sub-sample of eggs
taken from a female and then multiplying the estimate by the estimate of total grams of eggs
spawned. Added to the total estimate was the number of eggs retained in the carcass. Age
was determined based on a combination of scale analyses and tag code.
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JUVENILE LIFE HISTORY

& Structu re

Spring chinook migrate as age 1 + smelts (see ADULT LIFE HISTORY, A~e structure,
Tables 5-7).

Mimation Timing

Fingerlings migrate extensively through the upper Imnaha  River from July through
September but ‘few moved through lower Big Sheep Creek or the lower Imnaha apparently
because of high water temperatures in the lower reaches. From October to December, as
water temperatures decreased, young of the year (modal size 7.5 cm) migrated through the
lower Imnaha and Big Sheep Creek and into the Snake River, where they reared until the
following spring” (Howell et al. 1985). Data indicates that “juvenile chinook may move into
many smaller tributaries in the lower river to rear, even though adults do not spawn in them
because of low water” (Gaumer 1968, cited by Howell et al. 1985).

Smelts migrate through both the upper and lower Imnaha  River subbasin  from March
through June. “Few yearling chinook were left in the river by late summer. Most of the
larger fish trapped in lower Big Sheep Creek were precocious males” (Gaumer 1968, cited
by Howell et al. 1985).

“Imnaha  juvenile chinook primarily emigrated past Ice Harbor and McNary dams in April
and May. Most of these fish were yearlings; however, 35% (13 of 37 recoveries of marked
fish) were 2-year olds” (Howell et al. 1985).

BIOCHEMICAL-GENETIC CHARACTERISTICS .

Wild juvenile spring chinook from the Imnaha River were analyzed electrophoretically at
selected protein-coding loci. Relative allele nobilities and allele frequencies were
determined for 18 enzyme systems (Appendix Tables 1 and 3). No rare alleles were
detected.

Schreck et al. (1986) classified Columbia River Basin chinook salmon into several clusters of
similar stocks based on biochemical, morphological and life history characters. Columbia
River Basin chinook stocks segregate into two primary groups. The first group contains
spring chinook from east of the Cascade Mountains and summer chinook from Idaho. The
second group contains spring chinook from west of the Cascades, summer chinook from the
upper Columbia, and ail fall chinook stocks. The first primary group is composed of 4
subgroups. At the subgroup level, wild spring chinook from the Imnaha River were found to
be most similar to other stocks of wild spring chinook from the lower Snake and upper
Columbia rivers, and Round Butte Hatchery spring chinook. This subgroup is characterized
by the earliest average time of spawning, the highest average length of the anal fm base and
interorbital width, and the lowest average number of branchiostegal  rays. This subgroup also
has the greatest average frequency of the common tripeptide  aminopeptidase  allele. The
spawning areas of this subgroup of stocks have a steeper average slope than the other
subgroups.
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Figure 1. The Imnaha River subbasin.



Figure 2  ( T T ) . F r e s h w a t e r  life his tory  for  wild a n d  n a t u r a l  s p r i n g / s u m m e r  c h i n o o k ,  I m n a h a
River subbasi.n  ( N e z  Perce Tribe o f  I d a h o  e t  a l .  1 9 9 0 ) .

D e v e l o p m e n t a l  Stages MAMJJASONDJF  M A M J J A S O N D J F  M A M J J A S

Notes:
1. The developmental stage timing represents basin-wide averages, local conditions may cause

some variability.

2 . Double thick bars indicate periods of heaviest adult migration, spawning and juvenile
outmigration.



Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality of
Imnaha River subbasin spring chinook salmon production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 75.8 0.0 0.0 24.2 -- 90.8 --

Acres (%) - - -. - - - - - - - - - -

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical features
such as waterfall barriers, as well as degradation caused by humans.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of Imnaha River
subbasin spring chinook salmon production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 100.0 0.0 0.0 0.0 -- 44.0 --

Acres (%) -- -- .- -- -- -- --

a 
Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical features
such as waterfall barriers, as well as degradation caused by humans.
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Table 3 (AI). Non-harvest recoveries of coded wire tagged hatchery spring chinook salmon in the Imnaha River
aubbasinat b.

Hatchery/Release Recovery site, Recovery Number Total Number
a ite Run Year(s) Method Recovered Estimated,

( PSMFC )

Imnaha River Imnaha River Spawner Surveys
1988 -. 3 3

Imnaha River Imnaha River Trap Returns
1985 -- 13 13
1986 -- 15 15
1987 -- 22 22
1988 -- 17 17

Snake Riverc
Imnaha River Trap Returns

1988 -- 1 1
Rapid River Imnaha River Trap Returns

1988 -- 1 1
Grande Ronde Imnaha River Trap Returns

1986 -- 3 3

a

b
c

Baaed on the following tag codes: 07-28-20, 07-28-60, 07-30-12, 07-30-13, 07-30-16, 07-30-17, 07-33-63,
10-30-15, 23-18-63.
Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag database.
This fish is assumed to have originated from the Imnaha River subbasin based on the fact that few strays are
recovered in the subbasin.
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Table 4 (AL) . Mean fork length by brood year and age class (freshwater.ocean)  for
Imnaha River wild spring chinook salmon collected at the Imnaha River weir in
the Imnaha River subbasin. Estimates within each freshwater age group that are
along the upward diagonal to the right of a given footnote were-derived from
the same reference.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4

St.

St.

St.

St.

St.

St.

St.

St.

1979
N

dev.

1980
N

dev.

1981
N

dev.

1982
N

dev.

1983
N

dev.

1984
N

dev.

1985
N

dev.

1986
N

dev.

- -
- -

- -
- -

- -
- -
- -

- -
. .
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

-.
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -

- -
- -
- -

- -

- -
- -
- -

- -
- -
- -

58a

--
--

~,b

- -

- -

52C

--
--

--
--
--

~7e
--
--

- -
- -
- -

- -
- -
- -

79
--
--

77
--
--

78
--
--

,9d
--
--

76
--
--

--
--
--

- -
- -
- -

94
--
--

93
--
--

94
--
--

95
--

94
--
- -

- -
- -
- -

- -
- -
- -

112
--
--

--
--
--

--
--
--

--
--
--

122
--
--

--
--
--

--
--
--

--
--
--

a Estimate is modified from Carmichael et al. (1986).
b Estimate is modified from Carmichael et al. (1987).
c Estimate is modified from Carmichael et al. (1988).
d Estimate is modified from Messmer et al. (1989).
e Estimate is modified from Messmer et al. (1990).



Table 5 (AC). Age composition (freshwater.ocean) by brood year for wild spring chinook salmon collected at the
Imnaha River weir in the Imnaha River subbasin. Estimates within each freshwater age group that are along
the upward diagonal to the right of a given footnote were derived from the same reference.

Age Composition (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1981 -- -- -- -- -- 5 a 48 47 0 --
1982 -- -- -- -- --

-- -.
12a 73 15 0 -- --

1983 -- -- -- -- --
--

5a 28b 67= Od -- -- --

a Sample size used to estimate age composition, by brood year, was derived from data in Carmichael et al. (1987).
b Sample size used to estimate age composition, by brood year, was derived from data in Carmichael et al. (1988).
c Sample size used to estimate age composition, by brood year, was derived from data in Messmer et al. (1989).
d Sample size used to estimate age composition, by brood year, was derived from data in Messmer et al. (1990).
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Table 6 (AC-a). Age composition (freshwater.ocean)  by run year for wild Imnaha River spring chinook salmon
sampled on spawning ground surveys in the Imnaha River subbasina.

Age Composition (%)

Run
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

- -
- -
- -
- -
- -
- -
-.
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
-.
- -
- -
- -
- -
- -
- -

- -
-.
- -
.-
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

14
5

18
5

10
13
3
1
4
0

10
1
0
0
0
0

32
57
32
56
60
36
64
39
58
41
59
23
24
44
19
57

54
38
50
38
30
52
31
59
38
57
30
76
76
53
81
43

0
0
0
1
0
0
1
1
0
2
1
0
0
3
0
0

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
.-
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
.-
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

a Estimates are from Bennett (1975) and Oregon Department of Fish and Wildlife (unpublished data), as cited by
Howell et al. (1985).
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Table 7 (AC-b). Age composition (freshwater.ocean)  by run year for wild Imnaha River spring chinook salmon
collected at the Imnaha River weir in the Imnaha River subbasina.

Age Composition (%)

Run I
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3*3

1984 36 -- -- -- -- 29 34 37 0 -- -- --
1985 151 -- -- -- -- 21 62 16 1 -- -- --
1986 319 -- -- -- -- 7 64 29 0 -- -- --
1987 165 -- -- -- -- 2 72 26 0 -- -- --
1988 358 -- -- -- -- 5 18 77 0 -. -- - -
1989 264 -- -- -- -- 14 46 40 0 -- -- --

a Estimates are modified from Carmichael et al. (1987) for the 1984-86 run
for the 1987 run year, from Messmer et al. (1989) for the 1988 run year,
1989 run year.

years, from Carmichael et al. (1988)
and from Messmer et al. (1990) for the
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Table 8 (AS). Percent females by brood year and age class (freshwater.ocean)  for wild spring chinook salmon
collected at the Imnaha River weir in the Imnaha River subbasin. Estimates within each freshwater age group
that are along the upward diagonal to the right of a given footnote were derived from the same reference.

Females (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1979
1980
1981
1982
1983
1984
1985
1986

.-

.-
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
.-
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -

0=
Ob

0=
Od

Oe

- -
- -

37
29
27
40
27
- -

- -
79
71
77
68
69
- -

0
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

a Estimate is modified from Carmichael et al. (1986).
b 

Estimate is modified from Carmichael et al. (1987).
c Estimate is modified from Carmichael et al. (1988).
d Estimate is modified from Messmer et al. (1989).
e Estimate is modified from Messmer et al. (1990).
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Table 9 (AF). Mean fecundity by brood year and age class
Imnaha River wild spring chinook salmon collected at
the Imnaha River subbasina.

Fecundity (eggs/female)

(freshwater.ocean)  for
the Imnaha River weir in

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4

St.

St.

St.

1983
N

dev.

1984
N

dev.

1985
N

dev.

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- - -- 6,430
-- -- -.

- -
.-

- - - - - -

-- 3,890 4,920
-- -- .-
- - - - - -

-- 4,340 - -
- - - - - -
- - - - - -

- -
- -

- -
- -
- -

a Estimates are from Oregon Department of Fish and Wildlife (unpublished data).
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IMNAHA RIVER SUBBASIN

Hatchery Produced Spring Chinook Salmon

ORIGIN

The frost recorded release of juvenile hatchery fish into the subbasin is the 1982 brood release from
the Hatchery Imnaha stock (Table 1). The subbasin was supplemented with juvenile hatchery fish
from 1983-86 and from 1988-91 (Table 1). Hatchery adults were outpkmted  into the subbasin in
1966 (Table 1). Non-indigenous stocks introduced into the subbasin include the Snake River and
Lookingglass Creek stocks (Table 1). Broodstock, for the current hatchery program, was developed
from the Imnaha stock of spring chinook.

The Hatchery Imnaha stock was developed from native fish returning to the Imnaha River subbasin.
Temporary trapping facilities were first installed in 1982 to collect hatchery brood stock. The
trapping facilities were located at RM 46 in the mainstem of the Imnaha River. The trapping
facility was installed late in the year and collected wild fish from the latter part of the run. A
permanent trapping facility which includes a fish ladder and mechanical and electrical weirs was
installed in 1988 at the same location. This trapping facility (Imnaha weir) is approximately 29.5
miles south of Imnaha, Oregon and is used to collect hatchery broodstock from both early and late
components of the run.

Because of the low numbers of hatchery fish returning to the collection facilities a large percentage
of the hatchery broodstock was comprised of wild fish. Because the hatchery program was only
recently developed and because few hatchery fish were incorporated into the hatchery broodstock it
is ‘believed that the Hatchery Imnaha stock may not be a unique hatchery stock.

The current hatchery program is designed to be in compliance with Oregon’s wild fish policy.
Hatchery fish are only allowed to comprise up to 50% of the spawning population above the Imnaha
River weir and the hatchery program collects no more than 50% of the wild run for hatchery
broodstock.

DISTRIBUTION

S!MMSin

Juvenile hatchery spring chinook are released at only two locations in the Imnaha River subbasin.
Sites are located in the mainstem  of the Imnaha River and in Big Sheep Creek (Table 1). Current
releases of juvenile hatchery spring chinook are all made from the Imnaha Facility on the mainstem
Imnaha River (Personal communication with Brad Smith 10/1/92, District Fish Biologist, Oregon
Department of Fish and Wildlife, Enterprise, Oregon). Hatchery Imnaha stock smelts destined for
release into the Imnaha River subbasin in 1987 (1985 brood) were released into the Grande Ronde
River subbasin because of disease concerns at Lookingglass Hatchery.
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Approximations of the temporal distribution of adult immigration, adult holding, incubation,
emergence, rearing, and juvenile outmigration  of hatchery reared spring/summer chinook are
presented in Figure 1 (Nez Perce Tribe of Idaho et al. 1990). The methodology that was used to
generate these approximations is unknown.



PRODUCTION

Egg

There are no records of releases in the subbasin.

Fry

There are no records of releases in the subbasin.

Fingerling

Hatchery facilities in which fingerlings were reared or acclimated prior to release in the subbasin
include Lookingglass  Hatchery (Table 1). One release of 56,235 fish was made in 1984 (Table 1).
Size at release was 24.4 fish per pound (Table 1).

Smelt

Hatchery facilities in which smelts were reared or acclimated prior to release in the subbasin include
Lookingglass  Hatchery (Table 1). Annual numbers released ranged from 4,296 to 447,749 (Table
1). Size at release ranged from 32.0 to 8.8 fish per pound (Table 1).

Jack and Adult

There are only two recorded releases of aduIt spring chinook into the Imnaha River subbasin. Adult
fish were collected at Hells Canyon Dam in 1966. There were 101 adults released into the Imnaha
River and 18 adult fish released into Lick Creek (Table 1).

Harvest

sport

Subbasin: The sport fishery was closed beginning with the 1977 run year and has remained
closed through the 1991 run year. There are no plans to re-open the fishery until both hatchery
broodstock and subbasin escapement goals can be met. No estimates of historical harvest are
available.

Treaty

Subbasin: The Imnaha River subbasin is located on lands ceded to the United States by the Nez
Perce Tribe of Idaho. The Nez Perce Tribe of Idaho along with the Confederated Tribes of the
Umat.ills Indian Reservation have reserved usual and accustomed fishing sites located within the
subbasin.

Hatchery fish are not harvested at this time and no harvest is anticipated until returns exceed both
hatchery broodstock needs and subbasin escapement goals. Excess hatchery fish that return to
Lookingglass  Hatchery, which is located in the Grande Ronde River subbasin, are made available to
the tribes. No historical estimates of harvest are available.
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ADULT LIFE HISTORY

Escamment

Columbia River

Timing: Data from recoveries of coded wire tagged hatchery fish, released as juvenile fish in the
Imnaha River subbasin, indicate that the Hatchery Imnaha stock of spring chinook migrates through
the mainstem  of the Columbia River from early July through late August (Pacific States Marine
Fisheries Commission unpublished data).

Hatchery Facilities

Timing: Wild and hatchery adult fish are trapped from 15 June through 14 September and are
spawned from mid-August to 15 September (Carmichael et al. 1987 and 1988, and Messmer et al.
1989 and 1991). An approximation for hatchery fish of the temporal distribution of natural
spawning in the subbasin is presented in Figure 1 (Nez Perce Tribe of Idaho et al. 1990). The
methodology that was used to generate this approximation is unknown.

Numbers: Estimates of escapement are available at the Imnaha weir. Most fish escaping to the
Imnaha weir are counted but because the trapping facility is not installed until after fish begin
migrating past the trapping site an unknown percentage of the early segment of the run is not
counted. Spring chinook are aged based on a combination of scale analyses and tag code.

Annual estimates of wild spring chinook escapement to the Imnaha weir, by brood year, ranged
from 4 to 38 jacks and 36 to 395 adult fish (Table 2).

Annual estimates of Hatchery Imnaha stock spring chinook escapement to the Imnaha weir, by
brood year, ranged from 7 to 116 jacks and 15 to 22 adult fish (Table 3).

Survival: Estimates of pre-spawning survival at hatchery facilities located in the Imnaha River
subbasin are available from Carmichael et al. (1986, 1987, and 1988, and Messmer et al. 1989,
1990, and 1991).

Fork Lenzth

Estimates of fork length are available for hatchery spring chinook collected at trapping facilities
located in the Imnaha River subbasin (see ORIGIN). Estimates are available for the Hatchery
Imnaha stock of spring chinook. Age was determined based on a combination of scale analyses and
tag code.

Annual estimates of mean fork length ranged from 55 cm to 59 cm for age 3 fish, 71 cm to 76 cm
for age 4 fish, and 87 cm to 90 cm for age 5 fish (Table 4).

Weigh[

Estimates of weight are available for hatchery spring chinook collected at trapping facilities located
in the Imnaha River subbasin (see ORIGIN). Estimates are available for the Hatchery Imnaha stock
of spring chinook. Age was determined based on a combination of scale analyses and tag code.

Annual estimates of mean weight ranged from 1.4 kg to 2.0 kg for age 3 fish, 3.5 kg to 5.0 kg for
age 4 fish, and 7.2 kg to 8.4 kg for age 5 fish (Table 5).
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Age StructUre

Estimates of age structure are available for hatchery spring chinook collected at trapping facilities
located in the Imnaha River subbasin  (see ORIGIN). Estimates are available for the Hatchery
Imnaha stock of spring chinook. Age was determined based on a combination of scale analyses and
tag code.

Annual estimates of age structure, by brood year, ranged from 24% to 48% age 3 fish, 17% to 49%
age 4 fish, 3% to 59% age 5 fish, and was O% for age 6 fish (Table 6).

Annual estimates of age structure, by run year, was 73% age 3 fish, 23% age 4 fish, and 4% age 5
fish (Table 7).

Sex Ratio

Sex ratios (percent females) are available for hatchery spring chinook collected at trapping facilities
located in the Imnaha River subbasin  (see ORIGIN). Estimates are available for the Hatchery
Imnaha  stock of spring chinook. Age was determined based on a combination of scale analyses and
tag code.

Annual estimates of sex ratio was O% for age 3 fish and ranged from 20% to 68% for age 4 fish
and 67% to 100% for age 5 fish (Table 8).

Fecundity

Estimates of fecundity are available for spring chinook collected at trapping facilities located in the
Imnaha River subbasin  (see ORIGIN) and spawned at hatchery facilities located in the Imnaha and
Grande Ronde river subbasins. Estimates were derived using two separate methods. Fecundity, by
age class, was determined by estimating the number of eggs per gram in a sub-sample of eggs taken
from a female and then multiplying the estimate by the estimate of total grams of eggs spawned.
Added to the total estimate was the number of eggs retained in the carcass. Mean fecundity, by run
year, was estimated by dividing hatchery egg take by the number of females spawned. Estimates
are available for the Hatchery Imnaha stock of spring chinook. Age was determined based on a
combination of scale analyses and tag code.

Amual  estimates of fecundity, by age category, ranged from 4,670 to 4,710 eggs per females for
age 4 fish and from 5,440 to 6,420 eggs per female for age 5 fish (Table 9).

Annual estimates of mean fecundity, by run year, ranged from 4,709 to 5,673 eggs per female
(Table 10).

Mark Recoverie$

Few coded wire tagged hatchery fish, returning from subbasin hatchery production releases in the
Imnaha River subbasin, have been recovered from spawning ground surveys or at hatchery facilities
in subbasins  other than the Imnaha River subbasin. Hatchery fish returning from subbasin  hatchery
releases were recovered in the Deschutes, Little White Salmon, and Lower Columbia river subbasins
(Table 11).

There are no freshwater recoveries, of subbasin  hatchery production, reported at hatchery facilities
or ikom spawning ground surveys outside of the Columbia River Basin.
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DISEASES

Various parasites and infectious disease agents have been identified at hatchery facilities that rear or
hold juvenile spring chinook prior to release in the Imnaha River subbasin (Table -12). Parasites
include lchzhyobodb  sp. (Costia), Trichodina  spp., and Epistylis sp. Bacterial diseases include
Rem”bacterium salmoninarurn  (bacterial kidney disease), @tophuga  psychrophila  (cold water
disease), and Yersinia ruckeri (enteric red mouth disease). Viral diseases include Erythrocytic
Inclusion Body Syndrome (EIBS) and Infectious Hematopoietic Necrosis @IN).

Losses associated with bacterial and viral disease agents detected at ODFW hatchery facilities are
minimized by various methods. The ODFW has a policy of disinfecting eggs by water hardening
them in iodophor. This procedure is designed to kill bacterial and viral agents on the eggs and to
reduce counts in the egg sac. Juvenile fish are fed erythromycin to minimize the spread of infection
at hatchery facilities and to reduce mortalities associated with bacterial kidney disease (Telephone
interview on 1/17/92 with Rich Holt, Oregon Department of Fish and Wildlife, Fish Pathology,
Clackamas, Oregon).
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Figure 1  (TT). F r e s h w a t e r  life history  f o r  h a t c h e r y  r e a r e d  s?mhxlsummer  c h i n o o k ,  in t h e
Imnaha River subbasin  ( N e z  P e r c e  T~ibe  o f  I d a h o - e t  a l .  1930)  . ” -

D e v e l o p m e n t a l  Stages M A M J J A S O N D J F  MAMJJASONDJF M A M J J A S

Notes:
1. The developmental stage timing represents basin-wide averages, local conditions may cause

some variability.

2. Double thick bars indicate periods of heaviest adult migration, spawning and juvenile
outmigration.
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Table  1  (TR). Hatchery  re leases of  spr ing chinook salmm into the Innaha River sukhesin  by brood year  and i f  marked,  by  coded wire tag codaa.

Brood Stock Hatchery L i f e Release Release F ish / Nunber Release CUT/
Year Stage Date (1) Date (2) lb Released Location Fin  Clipb

. .

. .
1982
1982
1982
1982
1982
1982
1983
1983
1983
1983
1983
1983
1983
1984
1984
1984
1984
1984
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1986
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988

Snake R
Snake R
Innaha
lnmaha
Innaha
Look ingg(ass
Look i ngg I ass
Looki ngglass
Inmaha
Innaha
Inneha
Innaha
Itmaha
Inneha
Inmaha
Inneha
lnnaha
Innaha
Looki ngg(ass
Lookingglass
Inneha
lnnaha
Imneha
tnnaha
Inrmha
Inneha
Innaha
Innaha
lnnaha
lnnaha
[ nnaha
Irmaha
Inneha
Innaha
Innaha
Innaha
lnnaha
Inneha
Innaha
Innaha
Imneha
Inneha

Melts  Canyon Dam Sdutt ol/olf66  12/31/66
Melts Canyon Dam adult 01101/66  12/31/66
Lookiwglass
Look ingglass
Look ingglass
Look ingglass
Look ingglass
Look ingglass
Look ingglass
Look ingglass
Look inggl ass
Looki ngg lass
Look ingglass
Look ingglass
Look ingglass
Look ingglass
Look ingglass
Look ingglass
Look ingglass
Looki ngg 1 ass
Look ingg  Lass
Look ingglass
Look ingglass
Look ingglass
Look ingglass
Look ingglass
Look ingglass
Look ing91ass
Look ingglass
Look ingglass
Look ingg[ass
Look ingglass
Looki nggl  ass
Look ingglaaa
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Look inggtaaa
Look ingglass
Lookingglasa
Lookingglass
—

SMO[ t 03/22/84
amol t 03/22/84
S~[ t 03/22/84
SMO[ t 12/22/83
Slllo[  t 12/22/83
SlllO~  t 12/22183
fing. 0 9 / 1 4 / 8 4
fing. 0 9 / 1 4 / 8 4
fing.  09/14/84
S~i t 0 3 / 2 3 / 8 5
Sllld  t  0 3 / 2 3 / 8 5
smol t  0 3 / 2 3 / 8 5
Slllo[  t  0 3 / 2 3 / 8 5
smot t  0 3 / 2 8 / 8 6
SMOt  t  0 3 / 2 8 / 8 6
SlllOt t  0 3 / 2 8 / 8 6
SMO[ t 0 3 / 2 8 / 8 6
smol t  0 3 / 2 8 / 8 6
molt 0 3 / 2 1 / 8 8
molt  0 3 / 2 1 / 8 8
s m e l t  0 3 / 2 1 / 8 8
and t  0 3 / 2 2 / 8 8
smol t  0 3 / 2 2 / 8 8
mot t  0 3 / 2 2 / 8 8
Slnd  t  0 4 / 2 0 / 8 8
Sllld  t  0 4 / 2 0 / 8 8
SMOt t 0 4 / 2 0 / 8 8
molt 0 4 / 2 1 / 8 8
Slld t 0 4 / 2 1 / 8 8
SMO[ t  0 4 / 2 1 / 8 8
smlt 0 4 / 0 5 / 8 9
amoi t  0 4 / 0 5 / 8 9
Sll)O( t  0 4 / 0 5 / 8 9
anto~t 0 4 / 0 5 / 8 9
anw~t  0 4 / 0 5 / 8 9
Slnoi  t  0 3 / 3 1 / 9 0
Smol t  0 3 / 3 1 / 9 0
Slnott  0 3 / 3 1 / 9 0
Smott  0 3 / 3 1 / 9 0
amolt 0 3 / 3 1 / 9 0

. .

. .
-.
03/22/84
03/22/84
03/22/84
. .
. .
--
03/25/85
03/25/85
03/25/85
03/25/85
. .
. .
--
04/01/86
04/01/86
. -
. .
-.
. .
--
--
. .
--
. .
. -
. .
-.
. .
. .
. .
-.
. .
. .
. .
. .
. -
. .

. .

. .
32.0
32.0
32.0
31.0
31.0
31.0
24.4
24.4
24.4
17.4
17.4
17.4
17.4
10.8
10.8
10.8
15.6
!5.6
9.9
9.9

17::
11.0
1 1 . 0
8 . 9
8 . 9
8 . 9
8 . 8
8 . 8
8 . 8

1 6 . 0
1 6 . 0
1 6 . 0
1 6 . 0
1 6 . 0
1 2 . 6
1 2 . 6
1 2 . 6
1 2 . 6
1 8 . 3

101

23,9;
831
119

4 # 030
190
76

28,334
27,537

26,;:
26,745
2,366
4,148

34,563
441
260
461
14

46,760
3,581

893
49,711
2,710

104
45,343
3,054

277
44,536
3,581

551
45,195
45,394
44,002
7,447

282
51,281
51,597

707

56,6~i

Innaha  River
Lick Creek
Innaha  River
Inmaha  River
Irnnaha R iver
Innaha River
Imnaha  R iver
Innaha River
Innaha River
fnnaha River
lnnaha  River
Inmaha  River
Innaha  River
Inrtaha  R iver
lnnaha  River
lnnaha  River
lmnaha  R iver
Innaha River
Innaha  River
Imnaha  R iver
lnn.sha  R iver
Innaha  River
lnnaha  River
Innaha  River
Inneha  River
Innaha  River
Inmeha  River
Innaha  River
Imnaha  R iver
Inneha  River
In’naha  R iver
Imnaha  R iver
Imnaha  R iver
Innaha River
Imnaha  R iver
Itnnaha  R iver
Innaha River
Imneha  R iver
Imeha River
Inneha River
Innaha  River
Inneha  River

. .

. .
07-28-20
AD
No mark
07-28-60C
ADC
No markc
0 7 - 3 0 - 1 2
0 7 - 3 0 - 1 3
AD
0 7 - 3 0 - 1 6
0 7 - 3 0 - 1 7
AD
No mark
0 7 - 3 3 - 6 3
AD
No mark
07-34-OIC
No msrkc
0 7 - 4 2 - 6 0
AD
No mark
0 7 - 4 3 - 0 2
AD
No mark
0 7 - 4 3 - 0 1
AD
No mark
0 7 - 4 2 - 6 3
AD
No mark
0 7 - 4 5 - 4 4
0 7 - 4 5 - 4 5
0 7 - 4 5 - 4 6
AD
No msrk
0 7 - 4 7 - 3 0
0 7 - 4 7 - 2 9
AD
No sssrk
0 7 - 4 7 - 3 4
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T a b l e  1  ( l R ) . (cent .  )  Hatchery  re leases of  spr ing chinook salmon into  the Inmaha  Rivar  subbasin  by brood year and if marked, by coded wi r~ tag Codes.

Brood Stock Hatchery L i f e Release Release Fish/ Ntir Release W1/
Year Stage Data (1) Date (2) Lb Releaaed LoCat I on Fin  Clipb

1988
1988
1988
1988
198s
19s8
1988
1988
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989
1989

hrstaha
Imnaha,
hmaha
hm.aha
Innaha
Innaha
tnneha
Mmaha
[nnaha
hmaha
Innaha
lrmaha
Iimaha
Innaha
lnnaha
Innaha
lnnaha
lnnaha
Innaha
Inmaha
t nnaha
Inneha

Looking91ass
Looki  ngglass
Look ingglass
Lookingglass
Look inggiass
Looki ngglass
Look i ngg 1 ass
Lookingglass
Lookingglass
Looki ngglass
Lookingglasa
Lookingglass
Looki ngglass
Looki ngglass
Looki  ngglass
Looki ngglass
Looki ngglass
Looki ngglass
Looki ngglass
Lookingglass
Looki ngglass
Looki nggl  ass

Smdt
Smelt
m o l t
molt
molt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smelt
Smo[t
Smelt
Smelt

0 3 / 3 1 / 9 0
0 3 / 3 1 / 9 0
0 3 / 3 1 / 9 0
0 3 / 3 1 / 9 0
0 4 / 0 2 / 9 0
0 4 / 0 3 / 9 0
0 4 / 0 2 / 9 0
04102/90
0 3 / 2 2 / 9 1
0 3 / 2 2 / 9 1
0 3 / 2 2 / 9 1
0 3 / 2 2 / 9 1
0 3 / 2 2 / 9 1
0 3 / 2 2 / 9 1
0 3 / 2 2 / 9 1
0 3 / 2 2 / 9 1
0 3 / 2 2 / 9 1
0 3 / 2 2 / 9 1
0 3 / 2 2 / 9 1
0 3 / 2 2 / 9 1
0 4 / 0 9 / 9 1
0 4 / 0 9 / 9 1

.- 1 8 . 3

. . 1 8 . 3

. . 1 8 . 3

. . 1 5 . 3

. . 1 8 . 6
0 4 / 0 4 / 9 0 1 9 . 2
. . 1 8 . 3
. . 1 8 . 6
. . 1 5 . 5
. . 1 5 . 5
. . 1 5 . 5
. . 1 6 . 5
. . 1 6 . 5
. . 1 6 . 5
. . 2 2 . 2
. . 2 2 . 2
. . 2 2 . 2
. . 2 2 . 5
. . 2 2 . 5
. . 2 2 . 5
. . 2 0 . 5
. . 1 4 . 8

5 6 , 5 1 4
1 , 3 5 9

13,881
2 0 , 9 8 8
3 6 , 4 5 6
7 8 , 2 9 8
4 983 2 9
3 0 , 6 2 4
4 1 , 5 8 2

1,300
8 86 7 5

4 0 , 7 7 0
2 , 1 9 0

1 3 , 8 8 8
4 2 , 8 0 4

340
3 6 , 5 1 0
4 2 , 8 3 4

608
3 6 , 1 6 9
8 1 , 5 7 0
4 9 , 6 6 9

Innaha  R iver
Innaha River
Imnaha  R iver
Innaha  R iver
lnnaha  River
Inneha  R iver
Big Sheep Cr
Big  Sheep Cr
Innaha  R iver
lnnaha  R iver
Imahs  River
Innaha  R iver
Innaha  R iver
Innaha  R iver
tnnaha  R iver
Innaha  R iver
Innaha  R iver
Innaha River
Innaha  R iver
lnnaha  R iver
Innaha  R iver
Innaha River

0 7 - 4 7 - 3 3
AD
No mark
No mark
No mark
No mark
No mark
No mark
0 7 - 5 0 - 4 0
AD
No mark
0 7 - 4 0 - 4 3
AD
No mark
0 7 - 5 0 - 4 5
AD
No mark
0 7 - 5 0 - 4 6
AD
No mark
RV
RV

~ Estimates sre from Oregon Department of Fish and Ui tdlife (unpubl ished date) .
A D = Adipose, RV = Right  ventral .

c  E s t  imsted  ntmbars relessed  i n t o  t h e  )nmaha  R i v e r . Due to problems at Lookingglass  Hatchery a amal  I percentage of  the product ion re leases f rom the 1982 and
1984 brocds,  intended for  re lease into  Look ingglass Creek,  were  accident  ly released into the Inmaha  River (personal ccasnunicat  ion,  Rich Carmichael ,  Oregon
Department of Fish and IJi ldlife).
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Table 2 (RH-1). Total returns of wild Imnaha stock spring chinook salmon to the
Imnaha River weir in the Imnaha River subbasin, by brood year. Estimates for
each age category along the upward diagonal to the right of a given footnote
were derived from the same reference.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1978
1979
1980
1981
1982
1983
1984
1985
1986

- -
- -
- -
- -
- -
- -
- -
- -
- -

- - - -
- - - -
- - 12
loa 94
32a

205
22a 118
bb 62

19= 122
~8d --

- -

13
24
91
43

277
104

- -
- -

0
1
0
0
0
0

- -
- -
- -

- -
- -
- -

195
280
417
--
- -
- -

- -
- -
36

185
248
395

- -

a Estimate is modified from Carmichael et al. (1987).
b Estimate is modified from Carmichael et al. (1988).
c Estimate is modified from Messmer et al. (1989).
d Estimate is modified from Messmer et al. (1990).



Table 3 (MI-2). Total returns of Hatchery Imnaha stock
Imnaha River weir in the Imnaha River subbasin, by
each age category along the upward diagonal to the
were derived from the same reference.

spring chinook salmon to the
brood year. Estimates for
right of a given footnote

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1982 -- 14a 14 1 0 29 15
1983 -- 7a 5 17 0 29 22
1984 -- ~6b 18= 6 .- --
1985d -- -- -. -- -- -- --

.-

1986 -- 116e -- -- -- -- --

a
b
c
d

e

Estimate is modified from Carmichael et al. (1987).
Estimate is modified from Carmichael et al. (1988).
Estimate is modified from Messmer et al. (1989).
The 1985 brood was released into the Grande Ronde River because of disease
concerns at Lookingglass Hatchery. No fish from the 1985 brood release have been
recovered in the Imnaha River subbasin.
Estimate is modified from Messmer et al. (1990) .



Table 4 (AL). Mean fork length by brood year and age class (freshwater.ocean) for
Hatchery Imnaha stock spring chinook salmon collected at the Imnaha River weir
in the Imnaha River subbasin. Estimates within each freshwater age group that
are along the upward diagonal to the right of a given footnote were derived
from the same reference.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4

1982
N

st. dev.

1983
N

st. dev.

1984
N

st. dev.

1985
N

st. dev.

1986
N

st. dev.

- -
- -
- -

-.
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
-.

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
-.

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

55a
- -
- -

~9b
- -
- -

- -
- -

- -
- -
- -

~5e
--
- -

74
- -
- -

71
- -
- -

~6d
- -
- -

- -
- -
- -

- -
- -
- -

95
- -
- -

90
- -
- -

87
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

.-
- -
- -

- -
- -
- -

- -

- -

- -
- -
- -

a Estimate is modified f rom Carmichael  et  a l .  (1986) .
b  E s t i m a t e  i s  m o d i f i e d  f r o m  C a r m i c h a e l  e t  a l .  ( 1 9 8 7 ) .
c  E s t i m a t e  is m o d i f i e d  f r o m  C a r m i c h a e l  e t  a l .  ( 1 9 8 8 ) .
d Estimate is modified from Messmer et al. (1989).
e 
Estimate is modified from Messmer et al. (1990).



Table 5 (AU). Mean weight by brood year and age class (freshwater.ocean)  for
Hatchery Imnaha stock spring chinook salmon collected at the Imnaha River weir
in the Imnaha River subbasin. Estimates within each freshwater age group that
are along the upward diagonal to the right of a given footnote were derived
from the same reference.

Mean Weight (kg)

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4

1982 -- -- -- -- 2.0a 3.8 8.4 --

N -- -- -- -- -- -- -- .-

st. dev. -- -- -- -- -- -- -- --

1983 -- -- -- -- S.ob 3.5 ,.2 --

N -- -- -- -- -- -- -- --
st. dev. -- -- -- -- -- -- -- --

1984 -- -- -- -- ~c4c ~.Od -- --

N -- -- -- -- -- -- -- --

st. dev. -- -- -- -- -- -- -- --

a Estimate is modified from Carmichael et al. (1986).
b Estimate is modified from Carmichael et al. (1987).
c Estimate is modified from Carmichael et al. (1988).
d Estimate is modified from Messmer et al. (1989).



Table 6 (AC). Age composition (freshwater.ocean)  by brood year for Hatchery Imnaha stock spring chinook salmon
collected at the Imnaha River weir in the Imnaha River subbasin. Estimates within each freshwater age group
that are along the upward diagonal to the right of a given footnote were derived from the same reference.

Age Composition (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1982 -- -- -- -- -- 48 a 49 3 0 -- -- --

1983 -- -- -- -- -- 24a ~7b 59= ~d -- -- -_

a Sample size used to estimate age composition, by brood year,
b

was derived from data in Carmichael et al. (1987).
Sample size used to estimate age composition, by brood year, was derived from data in Carmichael et al. (1988).

c Sample size used to estimate age composition, by brood year, was derived from data in Messmer et al. (1989) .
d Sample size used to estimate age composition, by brood year, was derived from data in Messmer et al. (1990).

Table 7 (AC-a). Age composition (freshwater.ocean)  by run year for Hatchery Imnaha stock spring chinook salmon
collected at the Imnaha River weir in the Imnaha River subbasina.

Age Composition (%)

Run
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1987 -- -- -- -- -- 73 23 4 -- -- -- --
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Table 8 (AS). Percent females by brood year and age class (freshwater.ocean)  for Hatchery Imnaha stock spring
chinook salmon collected at the Imnaha River weir in the Imnaha River subbasin. Estimates within each
freshwater age group that are along the upward diagonal to the right of a given footnote were derived from
the same reference.

Females (%)

Brood
Year N 1.1 1*2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1982 -- -- -- -- -- Oa 50 100 -- -- -- --
1983 -- -- -- -- -- Ob 20 72 -- -- -- --
1984 -- -- -- -- -- Oc ~8d ~~ -- -. -- --
1985 -- -- -- -- -- -- -- -- -- -- -- --
1986 -- -- -- -- -- Oe -- -- -- -- -- --

a Estimate is modified from Carmichael et al. (1986).
b Estimate is modified from Carmichael et al. (1987).
c Estimate is modified from Carmichael et al. (1988).
d Estimate is modified from Messmer et al. (1989).
e Estimate is modified from Messmer et al. (1990).
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Table 9 (AF). Mean fecundity by brood year and age class (freshwater.ocean)  for
Hatchery Imnaha stock spring chinook salmon collected at the Imnaha River weir
in the Imnaha River subbasina.

Fecundity (eggs/female)

Brood
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4

1983 -- -- -- -- -- -- 6,420 --
N -- -- -- -- -- -- -- --

st. dev. -- -. -- -- -- -- -- --

1984 -- -- -- -- -- 4,710 5,440 --
N -- -- -- -- -- -- -- .-

st. dev. -- -- -- -- -- -- -- --

1985 -- -- -- -- -- 4,670 -- --
N -- -- -- -- -- -- -- --

st. dev. -- -- -- -- -- -- -- --

a Estimates are from Oregon Department of Fish and Wildlife (unpublished data).

Table 10 (AF-a). Mean fecundity by run year for Hatchery Imnaha stock spring
chinook salmon collected at the Imnaha River weir in the Imnaha River subbasin.

Run Mean
Year N Fecundity st. dev.

1983 31 5,286 --
1984 11 4,709 --
1985 -- 5,078 --
1986 59 4,753 --
1987 39 4,805 --
1988 92 5,673 --
1989 54 4,892 --
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Table 11 (AR). Emigration of coded wire tagged hatchery spring chinook salmon released into the Imnaha River
subbasinatb.

Hatchery/Release Recovery ● ite, Recovery Number Total Number
a ite Run Year(s) Method Recovered Estimated,

( PSMFC )

Imnaha River

Imnaha River

Imnaha River

Imnaha River

Imnaha River

Deschutes River
1987

Grande Ronde
1986

L White Salmon R.
1987
1988

Columbia Riverc

1988
Columbia Riverd

Trap Returns
,’ -- 4 4

Hatchery Returns
-- 1 1

Hatchery Returns
-. 1 1
-- 2 2

Hatchery Returns
.- 1 1

Hatchery Returns
1988 -- 1 1

a Based on the following tag codes: 07-30-16, 07-30-17, 07-28-20, 07-33-63, 07-42-63.
b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag database.
c Recovery site in the mainstem  Columbia River below Bonneville Dam.
d Recovery site in the mainstem  Columbia River between McNary and Priest Rapids dams.
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Table 12 (TD). Parasites and diaeaees of spring chinook salmon at hatcheries releasing juveniles into the Imnaha
River subbasina.

Disease type Hatchery Specific Pathogen

Parasite
Parasite
Parasite
Parasite
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Virus
Virus
Virus
Fungi

Lookingglaes
Lookingglass
Lookingglaesb
Lookingglasr3b
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglass
Lookingglassb
Lookingglass
Lookingglasac
Lookingglass
Lookingglass
Lookingglassb

Ceratomyxa shasta
Ichthyobodo  s p .  (Costia)
Epistylis  s p .
Trichodina  s p p .
Bacterial gill disease
Motile gill bacteria
Renibacterium  salmoninarum  (Bacterial kidney disease)
Aeromonas spp.
Pseudomonas spp.
Flexibacter  psychrophilus
Furunculosis  (Aeromonas  salmonicida)
Ichthyophthirius  SP.
Cytophaga  psychrophila  (Cold water disease)
Yersinia ruckeri (Enteric Red Mouth disease)
Viral Erythrocytic  Necrosis (vEN)
Infectious Hematopoietic Necrosis (IHN)
Erythrocytic Inclusion Body Syndrome (EIBS)
External fungi

a

b

c

Except where footnoted, data are from a letter dated 2/92 from Warren Groberg, Oregon Department of Fish and
Wildlife, Fish Pathology, La Grande, Oregon.
Data are from Carmichael et al. (1986), Carmichael et al. (1987), Carmichael et al. (1988), and Messmer et al.
( 1989).
Data are from a telephone interview on 1/9/92 with Warren Groberg,  Oregon Department of Fish and Wildlife, Fish
Pathology, La Grande, Oregon.

IMNAHA33



REFERENCES

Carmichael, R.W. and R.T.  Messmer. 1985. Evaluation of lower Snake River compensation plan
ftities  in Oregon. Annual Progress Report of Oregon Department of Fish and Wildlife to
Bonneville Power Administration, Portland, Oregon.

Carmichael, R. W., B.A. Miller, and R.T.  Messmer. 1986. Lower Snake River compensation
plan-Oregon evaluation studies. Annual Progress Report of Oregon Department of Fish and
Wildlife (Contract No. FRI/LSR-86-35)  to Bonneville Power Administration, Portland,
Oregon.

Carmichael, R. W., R.T.  Messmer, and B.A. Miller. 1987. Lower Snake River compensation
pkm-oregon  evaluation studies. Annual Progress Report of Oregon Department of Fish and
Wildlife (Contract No. FRI/LSR 88-16) to Bonneville Power Administration, Portland,
Oregon.

Carmichael, R. W., R.T.  Messmer, and B.A. Miller. 1988. Lower Snake River compensation
plan-Oregon evaluation studies. Annual Progress Report of Oregon Department of Fish and
Wildlife (Contract No. AFF1-LSR-90-17) to Bonneville Power Administration, Portland,
Oregon.

Messmer, R. T., R.W.  Carmichael, and M.W.  Flesher. 1989. Lower Snake River compensation
plan-Oregon evaluation studies. Annual Progress Report of Oregon Department of Fish and
Wildlife (Contract No. AFF1-LSR-91-1) to Bonneville Power Administration, Portland,
Oregon.

Messmer, R. T., R. W. Carmichael, and M. W. Flesher. 1990. Lower Snake River compensation
plan-Oregon evaluation studies. Annual Progress Report of Oregon Department of Fish and
Wildlife (Contract No. AFF1-LSR-91-11) to Bonneville Power Administration, Portland,
Oregon. (Unpublished draft.)

Nez Perce Tribe of Idaho, Confederated Tribes of the Umatilla Indian Reservation, and Oregon
Department of Fish and Wildlife. 1990. Imnaha River subbasin salmon and steelhead
production plan. Columbia Basin System Planning Report to Northwest Power Planning
Council, Portland, Oregon.

IMNAHA 34



IMNAHA RIVER SUBBASIN

Naturally Produced Fall Chinook Salmon

GEOGRAPHIC LOCATION

The Imnaha River subbasin covers 980 square miles in the extreme northeast comer of Oregon.
From its source in the Wallowa Mountains, the Imnaha  River flows north to northeast to where it
enters the Snake River at RM 191.7 (see Naturally Produced Spring Chinook Salmon,
GEOGRAPHIC LOCATION, Figure 1); approximately 516 miles from the mouth of the Columbia
River. The mouth of the Imnaha River is located above Bonneville, The Dalles, John Day, and
McNary dams in the mainstem Columbia River and Ice Harbor, Lower Monumental, Little Goose,
and Lo-wer Granite dams in the mainstem Snake River.

ORIGIN

The Imnaha River subbasin historically sustained a run of fall chinook salmon.
spawning occurred in 1967 and the population is considered extinct (Nez Perce
1990).

The last observed
Tribe of Idaho et al.

Proposals are being considered to reintroduce fall chinook into the subbasin at some future date.
Critical uncertainties are the availability of spawning and rearing habitat. “Winter water
temperatures are low and may not provide sufficient temperature units for hatching. It is possible
that successful spawners were those that spawned in gravels with spring water upwelling” (Nez
Perce Tribe et al. 1990).

DISTRIBUTION

Subbasin

There is no information available on the historical temporal distribution of spawning and rearing in
the subbasin but it is believed to have extended upstream as far as the town of Imnaha, Oregon (Nez
Perce Tribe of Idaho et al. 1990). Spawning and rearing habitat is currently believed to exist in the
lower 22.3 miles of the mainstem of the Imnaha  River. The entire area is rated as having excellent
spawning and rearing habitat (Tables 1 and 2).

Approximations of the temporal distribution of adult immigration and spawning are presented in
Figure 1 (Nez Perce  Tribe of Idaho et al. 1990). The methodology that was used to generate these
approximations is unknown.

PRODUCTION

Harvest

Treaty

Subbasin: The Imnaha River subbasin is located on lands ceded to the United States by the Nez
Perce Tribe of Idaho. The Nez Perce Tribe of Idaho along with the Confederated Tribes of the
Umatilla Indian Reservation have reserved usual and accustomed fishing sites located within the
subbasin.
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There are no historical estimates of tribal harvest.

ADULT LIFE HISTORY

spawning Area

Numbers: No brood year specific estimates of spawner escapement are available. Spawning
ground counts are available from Oregon Department of Fish and Wildlife (unpublished data).
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Table 1 (HB-1). Estimated amount of spawning and rearing habitat by quality of
Imnaha River subbasin fall chinook salmon production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 100.0 0.0 0.0 0.0 -- 22.3 --

Acres (%) .- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical features
such as waterfall barriers, as well as degradation caused by humans.

Table 2 (HB-2). Estimated amount of rearing only habitat by quality of Imnaha River
subbasin fall chinook salmon production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 0.0 0.0 0.0 0.0 -- 0.0 --

Acres (%) -- -- -- -- -- -- --

a Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.

b Ratings of fair and poor habitat quality may reflect natural physical features
such as waterfall barriers, as well as degradation caused by humans.
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IMNAHA RIVER SUBBASIN

Naturally Produced Summer Steelhead

GEOGRAPHIC LOCATION

The Imnaha River subbasin covers 980 square miles in the extreme northeast cofner  of Oregon.
From its source in the Wallowa Mountains, the Imnaha River flows north to northeast to where it
enters the Snake River at RM 191.7 (see Naturally Produced Spring Chinook Salmon,
GEOGRAPHIC LOCATION, Figure 1); approximately 516 miles horn  the mouth of the Columbia
River. The mouth of the Imnaha  River is located above Bonneville, The Dalles, John Day, and
McNary dams in the mainstem  Columbia River and Ice Harbor, Lower Monumental, Little Goose,
and Lower Granite dams in the mainstem Snake River.

ORIGIN

Summer steelhead  are indigenous to the Imnaha River subbasin. No non-indigenous stocks have
been introduced into the subbasin (see IMNAHA RIVER SUBBASIN, Hatchery Produced Summer
Steelhead, PRODUCTION).

DISTRIBUTION

Subbasin

Summer stedhead  were historically distributed throughout most of the Imnaha River subbasin.
There are currently no man-made barriers that block summer steelhead  from historical spawning and
rearing areas and summer steelhead  are currently found in almost all of the available habitat. “Steep
gradients in the head waters form the only serious blockage to anadromous fish “ (Thompson and
Haas 1960, cited by Nez Perce Tribe of Idaho et al. 1990). “Low flows could be a problem in
upper Big and Little Sheep creeks due primarily to irrigation withdrawals for the Wallowa Valley
Improvement Canal, with other problems being additional irrigation withdrawals, stream
channelization,  and riparian  habitat degradation” (Nez Perce Tribe of Idaho et al. 1990). The
quality of the spawning and rearing habitat varies throughout the subbasin (Tables 1 and 2).

Approximations of the temporal distribution of adult
in Figure 1 (Nez Perce Tribe of Idaho et al. 1990).
these approximations is unknown.

PRODUCTION

M

sport

holding, incubation, and rearing are presented
The methodology that was used to generate
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Subbasin: The sport fishery was closed to the harvest of unmarked fish in 1974 and has remained
closed through the 1991-92 run yar. The subbasin was re-opened to the sport harvest of adipose
clipped fish in 1986 (see IMNAHA RIVER SUBBASIN, Hatchery Produced Summer Steelhead,
PRODUCTION, ~ARVEST,  Sport). No brood year specific estimates of sport harvest are
available. Run year specific estimates of harvest prior to the season closure in 1974 are available
from Oregon Department of Fish and Wildlife (unpublished data).



Treaty

Subbasin: The Imnaha River subbasin is located on lands ceded to the United States by the Nez
Perce Tribe of Idaho. The Nez Perce Tribe of Idaho along whh the Confederated Tribes of the
Umatilla Indians have reserved usual and accustomed fishing sites located within the subbasin.

Tribal ceremonial and subsistence fisheries are allowed to harvest summer steelhead.  No
information is available on annual harvest but the numbers are believed to be low (Nez Perce Tribe
of Idaho et al. 1990).

ADULT LIFE HISTORY

Subbasin

Timing: Summer steelhead  return to the Imnaha  River subbasin as early as August and enter
tributary streams during the fall and spring (James 1984, cited by Howell et al. 1985). An
approximation of the temporal distribution of adult returns was also reported in Nez Perce Tribe of
Idaho et al. (1990) and is presented in Figure 1. The methodology that was used to generate this
approximation is unknown.

Spawning Area

Timing: Data collected from spawning ground surveys indicates that spawning occurs “between
late April and early June in the Imnaha River system. However, fish spawn earlier in April in
Camp Creek” (James 1984, cited by Howell et al. 1985). An approximation of the temporal
distribution of spawning was also reported in Nez Perce Tribe of Idaho et al. (1990) and is
presented in Figure 1. The methodology that was used to generate this approximation is unknown.

Fry first appear in the lower Big Sheep Creek and the upper Imnaha  River in June and July
(Gaumer 1968, cited by Howell et al. 1985). An approximation of the temporal distribution of
emergence was also reported in Nez Perce Tribe of Idaho et al. (1990) and is presented in Figure 1.
The methodology that was used to generate this approximation is unknown.

Numbers: There are no brood year specific estimates of spawner escapement to the Imnaha River
subbasin.  Spawning ground counts are available flom Oregon Department of Fish and Wildlife
(unpublished data).

No naturally or hatchery produced stray summer steelhead  have been recovered on spawning ground
smeys or at trapping facilities located in the subbasin.  Coded wire tags were recovered from adult
hatchery summer steelhead returning from subbasin  hatchery production releases (Table 3).

Fork bn~th

Fork length was estimated for unmarked summer steelhead  collected at a trapping facility located in
Little Sheep Creek (see IMNAHA  RNER SUBBASIN, Hatchery Produced Summer Steelhead,
ORIGIN). It is unknown what percentage of the unmarked fish are returns from subbasin  hatchery
prodution  releases of unmarked fish. Age was determined based on scale analyses.

Annual estimates of mean fork length, by age category, ranged from 56 cm to 60 cm for 1 salt fish
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and 66 cm to 73 cm for 2 salt fish (Table 4).

A~e Structure

Age structure was estimated for unmarked summer steelhead  collected at a trapping facility located
in Little Sheep Creek (see ADULT LIFE HISTORY, Fork Lawth).  Age was determined based on
scale analyses.

Data indicates that naturally produced summer steelhead primarily return as 1 and 2 salt fish (Tables
5 and 6). AMWd  estimates of age structure, by age category and brood year, ranged from 50% to
87% 1 salt fish and 13% to 50% 2 salt fish (Table 5).

Annual estimates of age structure, by age category and run year, ranged from 50% to 94% 1 salt
fish and 6% to 50% 2 salt fish (Table 6).

S!autiQ

Sex ratio (percent females) was estimated for unmarked summer steelhead  collected at a trapping
facility located in Little Sheep Creek (see ADULT LIFE HISTORY, Fork Lcxwth).  Age was
determined based on scale analyses.

Annual estimates of sex ratio, by age category, ranged from 36% to 100% for 1 salt fish and 81%
to 100% for 2 salt fish (Table 7).

Fecundity

Fecundity was estimated for unmarked summer steelhead collected at a trapping facility located in
Little Sheep Creek (see ADULT LIFE HISTORY, Fork Len~th).  Fecundity, by age class, was
determined by estimating the number of eggs per gram in a sub-sample of eggs taken from a female
and then multiplying the estimate by the estimate of total grams of eggs spawned. Added to the
total estimate was the number of eggs retained in the carcass. Age was determined based on scale
analyses.

Annual estimates of fecundity, by age category, ranged from 3,250 to 4,084 eggs per female for 1
salt fish and 4,933 to 5,488 eggs per female for 2 salt fish (Table 8).

JUVENILE LIFE HISTORY

The only information available is from an analysis of scales from unmarked adult fish collected at a
trapping facility located in Little Sheep Creek (see ADULT LIFE HISTORY, A~e Structu  e)
Unmarked adults sampled at the Little Sheep Creek facility primarily migrated as age 2+ ~m~lts
(Tables 5 and 6).

Mi~ration  Timing

Juvenile summer steelhead migrate “downstream throughout the Imnaha River system during the
spring (April through June) and fall (August through November)” (Howell et al. 1985). Age 2+
juvenile fish primarily migrate downstream during the spring (Howell et al. 1985). Age 2+
migrants are believed to be smelts based on the age structure of adult fish collected at a trap located
in Little Sheep Creek. Adult fish collected in Little Sheep Creek had a scale pattern indicating that
most had entered the ocean as age 2+ juvenile fish (Tables 5 and 6).
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An approximation of the temporal distribution of juvenile outmigration was also reported in Nez
Perce Tribe of Idaho et al. (1990) and is presented in Figure 1. The methodology that was used to
generate this approximation is unknown.

BIOCHEMICAL-GENETIC CHARACTERISTICS

Wild juvenile summer steelhead fkom the Imnaha River were analyzed electrophoretieally at selected
protein+mding  loci. Relative allele nobilities and allele frequencies were determined for 21 enzyme
systems (Appendix Table 4). No rare alleles were detected.

Schreck et al. (1986) classified Columbia River Basin steelhead  into several clusters of similar
stocks based on biochemical, morphological and life history characters. Columbia River Basin
steelhead  stocks segregate into two primary groups, those fkom west of the Cascade Mountains and
those from east of the Cascades. Wild summer steelhead from the Imnaha River cluster with other
stocks from east of the Cascades. This primary group is composed of 3 subgroups. At the
subgroup level, wild summer steelhead  from the Imnaha River were found to be most similar to
other wild summer steelhead stocks from tributaries of the Columbia between Fifteenmile Creek and
the Entiat River, the lower Snake River and the Salmon River. This subgroup is characterized by
the greatest average head length, maxillary Iength,  head depth, and interorbital width. This
subgroup also has the lowest average caudal  peduncle length.
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Figure  1  (TT). F r e s h w a t e r  life h i s t o r y  f o r  w i l d / n a t u r a l  s u m m e r  s t e e l h e a d ,  I m
subbasin” (Nez Perce Tribe of Idaho-et al. 1990).

D e v e l o p m e n t a l  Stages MAMJJASONDJF MAMJJASONDJF  M

N o t e s :
1. The developmental stage timing represents basin-wide averages, local con

some variability.

2. Double thick bars indicate periods of heaviest adult migration, spawning
outmigration.



Table 1 (ME-1). Estimated amount of spawning and rearing habitat by quality of
Imnaha River subbasin sunnner steelhead production areaa.

Distance/ Excellent Good Fai~ Poorb Unknown Total Confi-
Area dence

Miles (%) 85.8 0.0 0.0 14.2 -- 203.4 --

Acres (%) -- -- -- -- -- -- --

a

b

Estimates are modified from the Northwest Power Planning Council’s
presence/absence database.
Ratings of fair and poor habitat quality may reflect natural physical features
such as waterfall barriers, as well as degradation caused by humans.

Table 2 (MB-2). Estimated amount of rearing only habitat by quality of Imnaha River
subbasin summer steelhead production areaa.

Distance/ Excellent Good Fairb Poorb Unknown Total Confi-
Area dence

Miles (%) 100.0 0.0 0.0 0.0 -- 83.2 --

Acres (%) -- -. -- -- -- -- --

a

b

Estimates are modified from the Northwest Power Planning Council’s
presencelabsence  database.
Ratings of fair and poor habitat quality may reflect natural physical features
such as waterfall barriers, as well as degradation caused by humans.
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Table 3 (AI). Non-harvest recoverie~  of coded wire tagged hatchery summer steelhead in the 
eubbaaina~ b.

Hatchery/Release Recovery Bite, Recovery Number Total Nu
site Run Year(s) Method Recovered Estima

( P

Imnaha River Imnaha River Trap Returns
1988 .- 168

a Based on the following tag codes: 07-37-60, 07-37-61, 07-41-22.
b Estimates are modified from the Pacific States Marine Fisheries Commission coded wire tag 



Table 4 (AL). Mean fork length by brood year and age class (freshwater.ocean)  for
wild sununer steelhead collected at the Little Sheep Creek facility in the
Imnaha River subbasin. Estimates within each freshwater age group that are
along the upward diagonal to the right of a given footnote were derived from
the same reference.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

St.

St.

St.

St.

St.

et.

St.

St.

1978
N

dev.

1979
N

dev.

1980
N

dev.

1981
N

dev.

1982
N

dev.

1983
N

dev.

1984
N

dev.

1985
N

dev.

.-
- -
- -

- -
- -
.-

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

59d
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

73=
--
--

~7b
.-
--

--
--
--

69
--
--

Tld
--
--

--
--
--

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -

58a

--
--

58a

--
--

59b
--
--

59=
--
--

59d
--
--

60d
--
--

59’=
--
--

68
--
--

67
--
--

69
--
-.

67
--
--

64
--
--

71
--
--

68
--
--

69
--
--

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

57b
--
--

--
--
--

--
--
--

--
--
--

--
--
--

~6f
--
--

- -
- -
- -

66
--
--

--
--
--

--
--
--

--
--
--

--
--
--

--
--
--

--
--
--

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -

- -
- -
- -

- -
- -
- -
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Table 4 (AL). (cont.) Mean fork length by brood year and age class
(freshwater.ocean)  for wild summer steelhead collected at the Little Sheep
Creek facility in the Imnaha River subbasin. Estimates within each freshwater
age group that are along the upward diagonal to the right of a given footnote
were derived from the same reference.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1986 -- -- -- ~,f -_ _- -- -- --
N -- -- -- -- -- -- -- -- --

st. dev. -. -- -- -- -- -- -- -- --
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a Estimate is modified from Carmichael and Messmer (1985).
b Estimate is modified from Carmichael et al. (1986).
c Estimate is modified from Carmichael et al. (1987).
d Estimate is modified from Carmichael et al. (1988).
e Estimate is modified from Messmer et al. (1989).
f Estimate is modified from Messmer et al. (1990).



Table 5 (AC). Age Composition (freshwater.ocean)  by brood year for wild summer steelhead coll
Sheep Creek facility in the Imnaha River subbasin. Estimates within each freshwater age 
the upward diagonal to the right of a given footnote were derived from the same reference

Age Composition (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3

1980 -- 0= 0 -- -- 47a so -- -= ~b -- --

1981 -- Oa 7 -- -- 82b ~~ -- -- ~c -- --

1982 -- ~b 0 -- -- 87= 13 -- -- Od -- --

1983 -- 0= 6 -- -- ~9d 15 -- -- Od -- --

1984 -- 24d ad -- -- -sod 32 e -- -- Oe -- --

a Sample size used to estimate age composition, by brood year, was derived from data in Carmi

b ~~p;~”size  used to estimate age composition, by brood year, was derived from data in Carmic
c Sample size used to estimate age composition, by brood year, was derived from data in Carmic
d Sample size used to estimate age composition, by brood year, was derived from data in Carmic
e Sample size used to estimate age composition, by brood year, was derived from data in Messme
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Table 6 (AC-a). Age Composition (freshwater.ocean)  by run year for wild summer steelhead col
Sheep Creek facility in the Imnaha River subbasina.

Age Composition (%)

Run
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2

1982-83
1983-84
1984-85
1985-86
1986-87
1987-88
1988-89
1989-90

45
72

163
49

110
47
56
57

0
0
0
0

16
0
0
0

0
2
4
0
5
6
0
0

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

68
94
47
79
74
60
59
58

32
4

45
21
5

34
41
37

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

0
0
3
0
0
0
0
5

0
0
1
0
0
0
0
0

a Estimates are modified from Carmichael and Messmer (1985) for the 1982-83 through 1983-84 
Carmichael et al. (1986) for the 1984-85 run year, from Carmichael et al. (1987) for the 1
Carmichael et al. (1988) for the 1986-87 through 1987-88 run yearet from Messmer et al. (1
run year, and from Messmer et al. (1990) for the 1989-90 run year.



Table 7 (AS). Percent females
at the Little Sheep Creek
that are along the upward

by brood year and age class (freshwater.ocean)  for wild summer steelhead collected
facility in the Imnaha River subbasin. Estimates within each freshwater age group
diagonal to the right of a given footnote were derived from the same reference.

Females (%)

Brood
Year N 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.1 3.2 3.3

1979
1980
1981
1982
1983
1984
1985
1986

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
.-
- -

66=
- -
- -

- -
- -

-loos
- -

100
100C

- -
- -

- - - -
- - .-
- - - -
- - - -
- - .-
- - - -
- - - -
- - - -

- - - -
. - 100
89 a 90
, ~b 100
43= 81
36= 83
~5d 81
Sle --

- -
- -
- -
- -
- -
- -
- -
- -

- -
- -
- -
-.
- -
- -
- -
- -

- -

-loos
- -
-.
- -
- -

looe
- -

100
- -
-..
- -
- -
- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -

a Estimate is modified from Carmichael et al. (1986).
b Estimate is modified from Carmichael et al. (1987).
c Estimate is modified from Carmichael et al. (1988).
d Estimate is modified from Messmer  et al. (1989).
e Estimate is modified from Messmer et al. (1990).
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Table 8 (AF) . Mean fecundity by brood year and age class (freshwater.ocean) for
wild summer steelhead collected at the Little Sheep Creek facility in the
Imnaha River subbasina.

Mean Fecundity

Brood
Year 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

S t .

S t .

S t .

St .

1984 --
N -.

dev. --

1985 --
N --

dev. --

1986 --
N --

dev. --

1987 --
N --

dev. --

- -
- -
.-

- -
- -
- -

- -
- -
- -

5,488
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -

- -
- -
- -

- -
- -
- -

3,250
- -
- -

4,084
--
--

3,713
- -
- -

4,933 --
-- --
-- --

5,469 --
-- --
-- --

5,392 --
-- --
-- --

-- --
-- --
-- --

- -
- -
- -

- -
- -
- -

- -
- -
- -

3,949
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -

a Estimates are from Oregon Department of Fish and Wildlife (unpublished data).
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IMNAHA RIVER SUBBASIN

Hatchery Produced Summer Steelhead

ORIGIN

The first recorded release of juvenile hatchery fish in the subbasin is the 1982 brood release from
the Hatche Imnaha stock (Table 1). The subbasin was supplemented with juvenile hatchery fish

Yfrom 1983- 1 (Table 1). No non-indigenous stocks have been introduced into the subbasin (Table
1). Hatchery broodstock was developed from the Imnaha stock.

The Hatchery Imnaha stock was developed from native fish returning to the Imnaha River subbasin..
Adult fish are collected at a trapping facility located at RM 5 on the mainstem of Little Sheep Creek
(Little Sheep Creek facility) approximately eight miles from the town of Imnaha, Oregon. The
trapping facility became fully operational in 1987. Hatchery broodstock were taken entirely from
the wild run from 1982-84. Because of the low numbers of hatchery fish returning to the collection
facility after 1984 the hatchery program has had to incorporate naturally produced summer steelhead
into the hatchery broodstock. Because the hatchery program was only recently developed and
because naturally produced fish were utilized for hatchery broodstock it is believed that the Hatchery
Imnaha stock may not be a unique hatchery stock.

The current hatchery program is designed to be in compliance with Oregon’s wild fish policy.
Because of low smelt to adult survival rates for hatchery fish and the low numbers of wild fish
returning to the broodstock collection facilities in Little Sheep Creek it may be difficult to comply
with guidelines established in the wild fish policy.

DISTRIBUTION

Subbasin

Juvenile summer steelhead  are released at only two locations in the Imnaha River subbasin. They
include Little Sheep Creek and the mainstem of the Imnaha River (Table 1).

Approximations of the temporal distribution of hatchery summer steelhead  adult immigration, adult
holdipg,  incubation, emergence, rearing, and juvenile outmigration are presented in Figure 1 (Nez
Perce Tribe of Idaho et al. 1990). The methodology that was used to generate these approximations
is unknown.

PRODUCTION

Releases

Egg

There are no records of releases in the subbasin.

Fry

Hatchery facilities in which fry were reared or acclimated prior to release in the subbasin include
Wallowa Hatchery (Table 1). Only one release of 35,698 fish was made in 1988 (Table 1). No
information is available on size at release.
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Fingerling

There are no records of releases in the subbasin.

Smelt

Hatchery facilities in which smelts were reared or acclimated prior to release in the subbasin include
Wallowa and Irrigon hatcheries (Table 1). Annual numbers released ranged from 64,785 to 331,513
(’Table 1). Size at release ranged from 10.2 to 4.3 fish per pound (Table 1).

Adult

There are no records of releases in the subbasin.

Ha?Ma

sport

Subbasin:  The sport fishery was closed to the harvest of both wild and hatchery fish in 1974. It
was re-opened in 1986 to the harvest of adipose clipped fish in 1986 and has remained opened
through the 1990-91 run year. Brood year specific estimates of sport harvest in the subbasin are
avaiIable  for the 1987-88 through 1990-91 run years from Oregon Department of Fish and Wildlife
(unpublished data).

Treaty

Subbasin:  The Imnaha River subbasin  is located on lands ceded to the United States by the Nez
Perce Tribe of Idaho. The Nez Perce Tribe of Idaho along with the Confederated Tribes of the
Umatilla Indian Reservation have reserved usual and accustomed fishing sites located within the
subbasin.

Tribal ceremonial and subsistence fisheries are allowed to harvest summer steelhead. No
information is available on annual harvest but the numbers are believed to be low (Nez Perce Tribe
of Idaho et al. 1990).

ADULT LIFE HISTORY

Columbia River

Timing: Data from recoveries of coded wire tagged hatchery fish, returning from subbasin
hatchery production releases in the Imnaha River subbasin, indicate that Hatchery Imnaha stock
summer steelhead can be found in the mainstem  of the Columbia River throughout the year (Pacific
States Marine Fisheries Commission unpublished data).

Hatchery Facilities

Timing: Wild and hatchery adults are trapped from March to May and are spawned during April
and May (Carmichael et al. 1987 and 1988, and Messmer et al. 1989, 1990, and 1991). An
approximation of the temporal distribution of natural spawning was reported for hatchery fish in Nez
Perce Tribe of Idaho et al. (1990) and is presented in Figure 1. The methodology that was used to
generate this approximation is unknown.
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Numbers: Estimates of escapement are available at the Little Sheep Creek facility (see ORIGIN).
The facility traps all summer steelhead that escape to the trapping site. Summer steelhead  are aged
based on a combination of scale analyses and tag code.

Annual estimates of summer steelhead  escapement to the Little Sheep Creek facility, by brood year,
ranged from 45 to 145 naturally produced fish (Table 2) and 28 to 731 Hatchery Imnaha stock fish
(Table 3).

Survival: Estimates of pre-spawning survival at hatchery facilities located in the Imnaha River
subbasin are available from Carmichael et al. (1986, 1987, and 1988, and Messmer et al. 1989,
1990, and 1991).

Fork Len~th

Fork length was estimated for hatchery summer steelhead collected at a trapping facility located in
Little Sheep Creek (see ORIGIN). Estimates are available for the Hatchery Imnaha stock of
summer steelhead. Age was determined based on scale analyses and tag code.

Annual estimates of mean fork length, by age category, ranged from 58 cm to 62 cm for 1 salt fish,
65 cm to 70 cm for 2 salt fish, and was 71 cm for 3 salt fish (Table 4).

A~e Structure

Age structure was estimated for hatchery summer steelhead  collected at a trapping facility located in
Little Sheep Creek (see ORIGIN). Estimates are available for the Hatchery Imnaha stock of
summer steelhead.  Age was determined based on scale analyses and tag code.

Annual estimates of age structure, by age category and brood year, ranged from 80% to 95% 1 salt
fish, O% to 15% 2 salt fish, and O% to 20% 3 salt fish (Table 5).

Annual estimates of age structure, by age category and run year, ranged from 15% to 100% 1 salt
fish, O% to 85% 2 salt fish, and O% to 1% 3 salt fish (Table 6).

Sex Ratio

Sex ratios (percent females) were estimated for hatchery summer steelhead  collected at a trapping
facility located in Little Sheep Creek (see ORIGIN). Estimates are available for the Hatchery
Imnaha stock of summer steelhead. Age was determined based on scale analyses and tag code.

Annual estimates of sex ratio, by age category, ranged from O% to 74% for 1 salt fish, 62% to
100% for 2 salt, and were 100% for 3 salt fish (Table 7).

Fecundity

Estimates of fecundity are available for summer steelhead spawned at hatchery facilities located in
the Imnaha River subbasin (see ADULT LIFE HISTORY, Fork Len~th).  Estimates were derived
using two separate methods. Fecundity, by age class, was determined by estimating the number of
eggs per gram in a sub-sample of eggs taken from a female and then multiplying the estimate by the
estimate of total grams of eggs spawned. Added to the total estimate was the number of eggs
retained in the carcass. Mean fecundity, by run year, was estimated by dividing hatchery egg take
by the number of females spawned. Estimates are available for the Hatchery Imnaha  stock of
summer steelhead.  Age was determined based on a combination of scale analyses and tag code.

Annual estimates of fecundity, by age category, ranged from 3,562 to 4,690 eggs per females for 1
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salt fish and fim 4,788 to 6,044 eggs per female for 2 salt fish (Table 8).

Annual estimates of mean fecundity, by run year, ranged from 4,291 to 5,281 eggs per female
(Table 9).

Mark Recoveries

No stray coded wire tagged hatchery fish, returning from subbasin hatchery production releases in
the Imnaha River subbasin, have been recovered on spawning ground surveys or at hatchery
facilities located outside of the subbasin. Hatchery fish returning from subbasin hatchery production
releases have been recovered in fisheries located in the Deschutes  and Umatilla rivers in Oregon and
in the Snake River below Hells Canyon Dam (Pacific States Marine Fisheries Commission
unpublished data).

There are no freshwater recoveries, of subbasin  hatchery production, reported at hatchery facilities
or from spawning ground suneys outside of the Columbia River Basin.

JUVENILE LIFE HISTORY

Age StruCture

Hatchery juveniles are primarily released as yearling smelts (Table 1).

BIOCHEMICAL-GENETIC CHARACTERISTICS

Hatchery juvenile summer steelhead  from the Imnaha River were analyzed electrophoretically at
selected protein-coding loci. Relative allele nobilities and allele frequencies were determined for 21
enzyme systems (Appendix Table 4). Two rare alleles were detected at the aconitate  hydratase  and
isocitrate dehydrogenase-3,4 loci.

Schreck et al. (1986) classified Columbia River Basin steelhead  into several clusters of similar
stocks based on biochemical, morphological and life history characters. Columbia River Basin
steelhead  stocks segregate into two primary groups, those from west of the Cascade Mountains and
those from east of the Cascades. Hatchery steelhead  from the Imnaha River cluster with other
stocks from east of the Cascades. This primary group is composed of 3 subgroups. At the
subgroup level, hatchery summer steelhead from the Imnaha  River were found to be most similar to
other hatchery summer steelhead  stocks from tributaries of the Columbia River and the lower Snake
River, and 2 stocks of wild summer steelhead. This subgroup is characterized by the earliest
average time of entry into freshwater, the greatest average frequency of the common
glycerol-3-phosphate dehydrogenase allele, and the lowest average head depth.

DISEASES

Various parasites and infectious disease agents have been identified at hatchery facilities that rear or
hold juvenile summer steelhead  for subbasin hatchery production (Table 10). Parasites include
Ichthyobodo  sp. (Costia)  and Ichthyophthirius  sp. (Ich). Bacterial diseases include bacterial gill
disease, Qtophaga psychrophila  (Cold water disease), and Fkxibacter cohnnaris  (Columnaris).
Viral diseases include Inf=tious Hematopoietic  Necrosis (IHN).
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Figure 1 (TT). F r e s h w a t e r  life h i s t o r y  f o r  h a t c h e r y  p r o d u c e d  s u m m e r  steelhead,  Imnaha  River
subbasi.n  ( N e z  Perce Tribe o f  I d a h o  et a l .  1 9 9 0 ) .

D e v e l o p m e n t a l  Stages M A M J J A S O N D J F  M A M J J A S O N D J F  M A M J J A S

N o t e s : - . . .
1. The developmental stage timing represents basin-wide averages, local conditions may cause

some variability.

2. Double thick bars indicate periods of heaviest adult migration, spawning and juvenile
outmigration.
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T a b l e  1  ( l R ) . H a t c h e r y  r e l e a s e s  o f  sunner  steelhead  into the hmaha River subbasin  by brood year  and i f  marked,  by  coded Hi  ra tag Codaa.

Brood Stock Hatchery L i f e Release Release F ish / Nuhar Relesse CUT/
Year Stage Date (1) Date (2) lb Re(easad  Location Finclipb

1982
1982
1982
1982
1982
1983
1983
1983
1984
1984
1984
1984
1984
1985
1985
1985
1985
1986
1986
1986
1986
1986
1986
1987
1987
1987
1987
1987
1987
1987
1988
1988
1988
1988
1988
1988
1988
1989
1989
1989
1989
1989

Innaha
Innaha,
Innaha
Itmaha
Innahs
lnnaha
Innaha
Innaha
hnnaha
Innaha
lmnaha
Imnaha

Innahs
Innaha
Innaha
Innaha
Imnaha
Innaha
Innaha
tinnaha
Inneha
lmnaha
Imnaha
Innaha
lnnaha
lnnaha
Imnaha
Imnaha
Innaha
Imnaha
Innaha
Iinnaha
Innaha
Imnaha
Innaha
Innaha
Imnaha
lnnaha
lnnaha
Innaha
lmnsha

Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
lrrigon  NFH
Ual [owa
Irrigon  NFH
Irrigon  NFH
Ua 1 lows
lrrigon  NFH
Irrigcm NFH
Irrfwn NFH
Uat loua
Uat  lo~a
Mat loua
Ua11 owa
Ual l*a
Wal lona
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
lrrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Ma 1 [ ona
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
trrigon NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH
Irrigon  NFH

m o l t
m o l t
amolt
Sllldt
molt
Slldt
Slnolt
molt
molt
molt
Sllwlt
Smelt
Slnolt
Snlolt
anlolt
alnolt
amoit
Smott
Smelt
Smelt
molt
molt
molt
molt
molt
molt
amolt
Slnolt
Smelt
Smelt
fry
Snlo(t
Smelt
Smelt
Slnolt
Snlolt
Slnolt
Slnolt
Snlolt
arnolt
Smelt
Snlolt

05/02/83
05/04/83
05/03/83
05/05/83
05105/83
04130/84
05/01/84
04/23/84
04/10/85
04/29/85
04/30/85
04/30/85
04/30/85
04/25/86
04125/86
04/25/86
04/25/86
05/01/87
05/01/87
05101/87
05/01/87
05/04-87
05/05/87
04/14/88
04/14/88
04/14/88
04/14/88
04/21/88
04/22/88
04/27/88
ol/ol/88c
04/21 /89
04/21/89
04/21/89
04/21/89
05/01/89
05/01/89
04/16/90
04/16/90
04/16/90
04/16/90
04/25/90

. .

. .

. .

. .

. .

. .
05/02/84
. .
. .
. .
. .
.-
05/01/85
04/30/86
04/30/86
04/30/86
04/30/86
05/05/87
05/05/87
05/05/87
. .
05/05/87
-.
-.
. .
. .
-.
04/22/88
04/28/88
-.
12/3W38c
04/24/89
04/24/89
04/24/89
04/24/89
. .
05/03/89
04/1 7/90
04/1 7/90
04/17/90
04/1 7/90
04/26/90

5.0
5.5

:::
5.6
10.2
7.8
5.6
5.1
7.9

10.0
4.9
5.0
5.5
5.5
5.5
5.5
5.0
5.0

:::
5.0
8.0
5.3
5.3
5.3

:::
5.8
5.9
. .
5.3
5.3
5.3
5.3
5.4
5.5
5.7
5.7

;:;
6.7

10,375
13,640
16,428
6,360

24,920
12,750
11,856
40,179
25,296
7,505

22,500
11,074
12,850
27,128
27,162

576
60,530
47,836
3,461

475
22,140
15,840
4,936

27,329
27,545

741
191,379
26,101
13,224
4 5 , 1 9 4
3 5 , 6 9 8
27,461
27,235

1 , 0 7 8
193,684
19,743
5 3 , 4 3 3
2 6 , 3 6 3
2 6 , 1 6 4

766
196,270
6 5 , 6 6 0

Litt(e  Sheep Creek
Littie  Sheep Creek
Little  Sheep Creek
Little  Sheep Creek
Lit t le  Sheep Creek
L i t t l e  Sheap  C r e e k
Lit t le  Sheep Creek
Lit t le  Sheep Creek
Lit t le  Sheep Creek
Lit t le  Sheep Creek
Lit t le  Sheep Creek
Lit t le  Sheep Creek
Littie  Sheep Creek
Lit t le  Sheep Creek
Lit t le  Sheep Creek
Lit t le  Sheep Creek
Littla  Sheep Creek
Lit t le  Sheep Creek
Lit t le  Sheep Creek
Litt Le Sheep Creek
Littte Sheep Creek
Littie Sheep Creek
Little Sheep Creek
Little Sheep Creek
Lit t le  Sheep Creek
Lit t le  Sheep Creek
Lit t le  Sheep Creek
Imnaha  R iver
Innaha River
Innahs River
Little  Sheep Creek
Little  Sheep Creek
Little  Sheep Creek
Litt(e Sheep Creek
Lit t le  Sheep Creek
Inmaha  River
Innaha River
Li t t le  Sheep Creek
Lit t le  Sheep Creek
Lit t le  Sheep Creek
Lit t le  Sheep Creek
lnnaha River

No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
No mark
0 7 - 3 7 - 6 0
0 7 - 3 7 - 6 1
AD-LV
No mark
0 7 - 4 1 - 2 2
AD-LV
No mark
AD
AD
AD
0 7 - 4 0 - 3 3
0 7 - 4 0 - 3 4
AD-LV
-.
AD
AD
AO
-.
0 7 - 4 6 - 5 6
0 7 - 4 6 - 5 7
AD-LV
. .
AD
AD
0 7 - 5 1 - 2 4
0 7 - 5 1 - 2 5
AD-LV
-.
AD
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Table  1  (TR). (cont. ) Hetchery releases of sumner  steelheed into the Innaha River subbesin  by brood year  and i f  marked,  by  coded uire tag Codes.

Brood Stock Hatchary L i f e Reteaae Release
Year

F i s h / Nunber Release CUT/
Stage Date (1) Date (2) [b Releaaed  Location Fin  clipb

1 9 8 9  Imnaha Irrigon  NFH amolt  0 4 / 2 6 / 9 0  - - 6 . 5
1 9 9 0  Iimaha

1 6 , 2 5 0  Imnaha  R i v e r AD
Irrigon  NFH s m e l t  0 4 / 2 3 / 9 1  - - 24,282 Litt(a Sheep Creek 0 7 - 5 3 - 5 7

1 9 9 0  Irrnaha Irrigon  NFH molt  0 4 / 2 3 / 9 1  - - ;:i 2 6 , 6 4 4  L i t t l e  S h e e p  C r e e k
1 9 9 0  Inmaha lrrigon  NFH

0 7 - 5 3 - 5 8
m o l t  0 4 / 2 3 / 9 1  - - 6 . 4 2 3 , 9 4 8  L i t t l e  S h e e p  C r e e k 0 7 - 5 3 - 5 5

1 9 9 0  [mnaha Irrigon  NFH mot t 0 4 / 2 3 / 9 1  - - 6 . 4 1 9 , 5 1 6  L i t t l e  S h e e p  C r e e k 0 7 - 5 3 - 5 6
l W O  Inmaha Irrigon  NFH s m e l t  0 4 / 2 3 / 9 1  - - 4 9 8  L i t t l e  S h e e p  C r e e k AD- LV
I W O  Imnaha lrrigon  NFH SMO( t 0 4 / 2 3 / 9 1  - - :::
I W O  Innaha

1,312 Littte  Sheep Creek
Irrigon  NFH

AD- LV
anmlt  0 4 / 2 3 / 9 1  - - 5 . 1 1 4 0 , 9 7 7  L i t t l e  Sheap  C r e e k

l W O  Imnaha Irrigon  NFH
.-

SMO( t 0 4 / 2 3 / 9 1  - - 6 . 4
1 9 9 0  Imnaha

7 6 3  L i t t l e  Shaap  C r e e k
lrrigon  NFH

. .
amcd  t  0 4 / 2 3 / 9 1  - - 6 . 4 2,566 Litt(e  S h e e p  C r e e k

l W O  Ifrnsha
AD

lrrigon  NFH Smoi  t  0 5 / 0 3 / 9 1  - - 6 . 0 4 , 5 6 0  lmnaha  R i v e r AD

~ Estimates are f ran Oregon Department  of  F ish and IJi ldl ife (tmpublished  data).
AD = Adipose, LV =  L e f t  ventra[.

c R e l e a s e  d a t e s  tmknown  (only the year  of  re lease known). Standardized to the f i rst  and last  day of  the year .
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Table 2 (R&l). Total returns of naturally produced Imnaha stock summer steelhead
to the Little Sheep Creek Facility in the Imnaha River subbasin, by brood year.
Estimates for each age category along the upward diagonal to the right of a
given footnote were derived from the same reference.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987

- -
-.

Oa
Oa
Ob

Oc
~,d
~d

Oe
of

- -
32
68
84
39
87
31
33
33
--

14
3

77
10
6

16
23
24
--
--

0
2
0
0
0
0
0

- -
- -
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

- -
- -

145
94
45

103
71
- -
- -
- -

- -
- -

145
94
45

103
71
- -
.-
- -

a Estimate is modified from Carmichael and Messmer (1985).
b Estimate is modified from Carmichael et al. (1986).
c Estimate is modified from Carmichael et al. (1987).
d Estimate is ❑ edified from Carmichael et al. (1988).
e Estimate is modified from Messmer et al. (1989).
f Estimate is modified from Messmer et al. (1990).
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Table 3 (RH-2 ). Total returns of Hatchery Imnaha stock summer steelhead to the
Little Sheep Creek facility in the Imnaha River subbasin,  by brood year.
Estimates for each age category along the upward diagonal to the right of a
given footnote were derived from the same reference.

Total Age

Brood Adult
Year 2 3 4 5 6 Total Total

1982 52a 3 0 0 - - 55 55
1983 Zob 2 6 0 . - 28 28
1984 618= 113 0 0 - - 731 731
1985 689= 261 0 - - - - - - - -
1986 45d 125 -- -- -- -- --
1987 799’= -- -- -- -- -- --

a Estimate is modified from Carmichael et al. (1986).
b Estimate is modified from Carmichael et al. (1987).
c Estimate is modified from Carmichael et al. (1988).
d Estimate is modified from Messmer et al. (1989).
e Estimate is modified from Messmer et al. (1990).
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Table 4 (AL). Mean fork length by brood year and age class (freshwater.ocean)  for
Hatchery Imnaha stock suuuner steelhead collected at the Little Sheep Creek
facility in the Imnaha River subbasin. Estimates within each freshwater age
group that are along the upward diagonal to the right of a given footnote were
derived from the same reference.

Mean Fork Length (cm)

Brood
Year 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

St.

St.

St.

St.

St.

St.

1982 Saa
N .-

dev. --

1983 ~9b

N --

dev. --

1984 59=
N --

dev. --

1985 59=
N --

dev. --

1986 ~8d

N --
dev. --

1987 59e
N --

dev. --

65
- -
- -

- -
-.
- -

70
- -
- -

70
--
- -

70
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

71
--
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

58=
--
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

.-
- -
- -

- -
- -
- -

60C

- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

62e

- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -

- -
- -
- -

a
b
c
d
e

Estimate
Estimate
Estimate
Estimate
Estimate

is
is
is
is
is

modified
modified
modified
modified
modified

from
from
from
from
from

Carmichael et al. (1986).
Carmichael et al. (1987).
Carmichael et al. (1988).
Messmer et al. (1989).
Messmer et al. (1990).
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Table 5 (AC). Age Composition (freshwater.ocean)  by brood year for Hatchery Imnaha stock sum
collected at the Little Sheep Creek facility in the Imnaha River subbasin. Estimates w
age group that are along the upward diagonal to the right of a given footnote were deri
reference.

Age Composition (%)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1982 -- 95a 5 0 Ob 0 0 Oc -- --
1983 -- ~3b 0 20 ~c 0 0 OC -- --
1984 -- ~~c 15C Od 1= Od Oe Od -. --

a Sample size used to estimate age composition, by brood year, was derived from data in Carm
b Sample size used to estimate age composition, by brood year, was derived from data in Carm
c Sample size used to estimate age composition, by brood year, was derived from data in Carm
d Sample size used to estimate age composition, by brood year, was derived from data in Messm
e Sample size used to estimate age composition, by brood year, was derived from data in Messm



Table 6 (AC!-a). Age” Composition (freshwater.ocean)  by run year for Hatchery Imnaha stock summ
collected at the Little Sheep Creek facility in the Imnaha River subbasina.

Age Composition (%)

Run t
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1984-85 52 100 0 0 0 0 . - 0 - - - -
1985-S6 23 88 12 0 0 0 - - 0 - - - -
1986-87 620 99 0 0 <1 0 -- 0 -- --
1987-88 808 85 13 1 1 0 -. 0 -- --
1988-89 306 15 85 0 0 0 -- 0 -- --
1989-90 924 89 3 0 8 0 -- 0 -- --

a Estimates are modified from Carmichael et al. (1986) for the 1984-85 run year, from Carmicha
the 1985-86 run year, from Carmichael et al. (1988) for the 1986-87 through 1987-88 run yea
al. (1989) for the 1988-89 run year, and from Messmer et al. (1990) for the 1989-90 run year
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Table 7 (AS). Percent females by brood year and age class (freshwater.ocean)  for Hatchery I
steelhead collected at the Little Sheep Creek facility in the Imnaha River subbasin. E
freshwater age group that are along the upward diagonal to the right of a given footnot
the same reference.

Females (%)

Brood
Year N 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1980 -- -- -- -- -- -- -- -- -- --
1981 -- -- -- -- -- -- -- -- -- --
1982 -- 74a 100 -- -- -- -- -- -- --
1983 -- ~lb -- 100 Oc -- -- -- -- --

1984 -- 59= 81 -- 71C -- -- -- -- --
1985 -- 50= 82 -- -- -- -- -- -- --
1986 -- 49d 62 -- 66e -- -- -- -- --
1987 -- 49e -- -- -- -- -- -- -- --

a Estimate is modified from Carmichael et al. (1986).
b Estimate is modified from Carmichael et al. (1987).
c Estimate is modified from Carmichael et al. (1988).
d Estimate is modified from Messmer et al. (1989).
e Estimate is modified from Messmer et al. (1990).



Table 8 (AF).
Hatchery
facility

Mean fecundity by brood year and age class (freshwater.ocean)  for
Imnaha stock summer steelhead collected at the Little Sheep Creek
in the Imnaha River subbasina.

Mean Fecundity

Brood
Year 1.1 1.2 1.3 2.1 2.2 2.3 3.1 3.2 3.3

1985
N

st. dev.

1986
N

st. dev.

1987
N

st. dev.

1988
N

st. dev.

.-

.-
- -

4,099
- -
- -

4,690
- -
- -

3,562
- -
- -

6,044
- -
- -

5,879
- -
- -

4,788
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

4,255
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -

- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

-.
- -
- -

- -
- -

- -
- -
- -

- -
- -
- -

- -
- -
- -

a Estimates are from Oregon Department of Fish and Wildlife (unpublished data).
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Table 9 (AF-a). Mean fecundity by run year for Hatchery Imnaha stock summer
steelhead collected at the Little Sheep Creek facility in the Imnaha River
subbasina.

Run Mean
Year N Fecundity st. dev.

1984-85 34 5,281 --
1985-86 94 4,530 --
1986-87 42 4,565 --
1987-88 162 4,291 --
1988-89 171 4,836 --
1989-90 129 5,876 --
1990-91 179 4,745 --

a Estimates are from Messmer et al. (1990).
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Table 10 (TD). Parasites and diseases of summer steelhead at hatcheries releasing juveniles i
subbasina.

Disease type Hatchery Specific Pathogen

Parasite
Parasite
Parasite
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Bacteria
Viru~
Fungi
Fungi

Wallows
Irrigon
Irrigonb
Wallows
Wallows
Wallows
Wallowab
Wallowa
Irrigon
Irrigon
I rrigon
I rrigon
Irrigon
Irrigon
Irrigonb
Irrigonb
Wallowac
Wallowac
Wallowac
Wallowa
Wallowa
Wallowab
Wallowab
Irrigonb

Ceratomyxa  shasta
Ichthyoboc?o  sp. (costia)

Ichthyophthirius  s p .  (Ich)
Aeromonas  s p p .
Pseudomonas spp.
Yersinia  ruckeri (Enteric Red Mouth disease)
Myxobolus  cerebralis (Whirling disease)
Renibacterium salmoninarum  (Bacterial kidney disease
Bacterial gill disease
Motile Gill Bacteria
Aeromonas  s p p .
Pseudomonas spp.
Renibacterium salmoninarum  (Bacterial kidney d
Flexibacter  psychrophilus
Cytophaga  psychrophila  (Cold water diB8aSe)

Flexibacter columnaris  (Columnaris)
Bacterial gill disease
Ichthyobodo  s p .  (Costia)
Flexibacter columnaris  (Columnaris)
Flexibacter psychrophilus
Myxobolus  cerebralis (Whirling disease)
Infectious Hematopoietic Necrosis (IHN)
External fungi
External fungi

sease

a Except where footnoted, data are from a letter dated 2/92 from Warren Groberg,  Oregon Departm
Wildlife, Fish Pathology, La Grande, Oregon.

b Data are from a telephone interview on 1/9/92 with Warren Groberg, Oregon Department of Fish
Pathology, La Grande, Oregon.

c Data from Howell et al. (1985).
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Appendix Table 1. Snake River chinook electrophoretic  data from
Waples et al. (1991).

Allele frequency dat. afor 1988 brood-year samples ofjuvenile
Snake River chinook salmon- Locus abbreviations  areexqdained
in Table 1. N is the number of fish scored for each locus.
Allele rnobili~y  designations are explained in kt. Alleles
screened but not found in any samples are shown in parentheses
after locus names.

~lT.1.2* [105)
100

100 1.000 0.992
85 0.000 0.044

0.9?7
0.023

0.:2
0.008

0.9:5
0.005

100
1.000
0.000

0.9%
0.025

100 100
1.000  1.000
0.000 0.000

lb
1.000
0.000

0.5%
0.010

92
1.000
0.000

99
1.000
O.wo

1 0 0
0.995
0.005

89
1.OW
0.000

99 98
0.980 1.000
0.020 0.000

99
0.865
0.036

SM)T-4* (130)
98 86

100  0 .985  0.919
6 3  0 . 0 1 5  0.081

97

:%
0.2?
0.033

0.7;:
0.264

0.9::
0.041

0.9Y9
0.081

0.9?6
0.034

0 .9% 0 .9%
0.022 0.026

TuL.4T.1*  [-77)
(N]

- 1 o o  1.:2 0.9?0
- 1 0 4  O.wo 0 . 0 1 0

94 100
1.000 0.995
0.000 0.005

99
1.000
0.000

1.09:
O.wo

90
1.000
0.000

96
1.000
0.000

100
1.000
O.wo

96
1.000
O.wo

ADA-I*
(N) 100
100 0.910 0.9%
83 0.090 0.015

oil
0.106

0.8%
0.158

100
0.970
0.030

O k ?
0.005

O.iit
0.060

100
0.935
0.065

100 100
1.000 Looo
O.wo 0 .000

0.9?9
0.061

Am? (-1?0)
: W)

* -100 l.& 1.070
- s 2  O.ow 0 . 0 0 0

100
0.985
0.016

O.i%
0.W5

100
1.000
0.000

100
I w o  I.&!%
O.ow O.wo

99
1.000
O.wo

92
1.000
O.wo

s/UP f69. 108, 116)
(N) 97
100 1.% MOO
86 0.000 0.000

O.i%
0.005

100
0.990
0.010

100
0.995
0.005

100 100
1.000 0.985
0.000 0.015

W-2’
(N) 99 60
100 0.864 0.883
86 0.116 0.117

0.9%
0.082

0.8?7
0.193

0.9?8
0.042

O.i%
0.100

98
0.929
0.071

0.9?3
0.067

98
0.918
0.082

100 100
0.885 0.915
0.115 0.085

nL41.-4*  ( 112)
(N)
100 1.:% 1.09$
119 0.000 0 . 0 0 0

99
1.000
0.000

99
1.000
0.000

91
Low
0.000

100
0.990
0.010

100
0.990
0.010

o.&!
0.015

1.L!I
O.000

1.% O.i%
0.000 0.010

G&7H.2”
100 96

100 1.000 1.000
22 0.000 0.000

Appendix  I

w
1.000
0.000

85
Looo
O.ow

1.00
0.99s
0.005

100
1.000
0.000

100
1.000
0.000

100 100
1.000 I.000
0 . 0 0 0  0.000
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Appendix Table 1. Cont.
Uppvr

Lwuc/  Marsh Johnmn SSlmon Vdlcy Seceuh
Allele creek

I..0dim
Crwk

inrnnhe  McCal l sawtcdh  LdSing.  Imn.hn
Rlvvr Creek River Riwr River Hatch~v  HrIMMry  Hatchery Hulchery

CL4PDH-4’
(N)
100 I.g Lox 1.0%
95 0.000 0.000 0.000

0.9%
0.i)26

O.:z o.&!
0.055 0.005

0.9%
0.013

80
1.000
0.000

99
1.000
0.000

99
1.000
0.000

$GiGUA*

m 1.0% 1.09;  0.9?0
60 0.000 0.000 0.020

0.9%
0.078

86
0.994
0.006

0 . 9 %  0.%
0 . 0 3 1  0.026

0.;%
0.005

100
0.990
0.010

98
0.908
0.092

97
0.995
0.005

GPI-B2** (24, 135)
(N)
100 1.E U& 1.0?0
60 0.000 0.000 0.000

1.0%?)
0.000

92
1.000
0.000

100 99
moo 1 . 0 0 0
Oxloo O.000

100
1.000
0.000

1.4:
0.000

O.M
0.141

100
1.000
0.000

CR* (110)
(m
100 LL% 0.9% l.i?)
85 0.000 0.005 0.000

1.0%
O.000

92

M%
0.:% O.w
0.04s 0.005

0.:%
0.015

100
1.000
0.000

100
1.000
0.000

FL&P

100 0.9% 1.OZ  0.9??0
143 0 .098  0 .000  0 .030

0.9%
0.051

OAT%
0.046

0.% 0,%
0.025 0.010

100
0.960
0.040

99
0.939
0.061

99
0.944
0.056

100
0.950
0.050

ygm’

1 0 0  0.E7 1 . 0 %  0.9::
0 0.093 0.000 0.044

o.&
0.020

0.986
0.006

0.:% 0 . 9 %
0.020 0.053

0.975
0.025

0.8g
0.103

100
0.960
0.040

0.9?8
0.022

snmP-1* (63, 129, M2)
(N) 100
1 0 0  0 . 8 7 0  0 . 7 %  0.7Z
74 0.115 0.216 0.217
94 0.01s 0.010 0.040

0.8!7
0.091
0.061

92

1%
0.000

0.:: O.i!.ii.ii
0.185 0 . 1 4 0
0.000 0.025

0.%
0205
0.000

0.L%
0.115
0.046

100
0.805
0.175
0.020

0.%’!3
0.050
0.030

sIDm-2*  (50)
m 100
1 0 0  0 . s 6 6  0.99J 0 . 9 %
1 2 7  0 . 0 3 6  0-010 0 . 0 2 5

0.WW9
0.051

100
0 . 9 7 5  L%
0 . 0 2 5  0.000

100
1.000
0.000

Oh:
0.055

100
1.000
0.000

100
1.000
0.000

U&W
100 97 99

100 1.000 0.990 1.000
48 0.000 0 .010  0 .000

99
1.000
0.000

92
1.000
0.000

99 100
1.000 1.000
0.000 0.000

100
1.000
0.000

100
1.000
0.000

100
1.000
0.000

LIMY-B2*  (71. 134)
(N)
1 0 0  O.i!! 0.MW5 0.9?0
112 0.016 0.005 0.020

0.970
0.030

0.9%
0.027

100 too
Looo  L o o o
0.000 0.000

100
0-990
0.010

100
0.995
0.006

100
0.990
0.010

100
1.000
0.000

.,.
LDH-CY (90)
(m 100 - 97
100 LOO(I  0.918 1.(%
84 0.000 0.082 0.000

106 0 .000  0 .000  0 .000

0.WW5
Omoo
0.005

0.WW2
0.038
0.000

100
1 . (% 1 .000
0.000 0.000
0.000 0.000

100
0.985
0.015
0.000

97
0.995
0.005
0.000

100
1.000
0.000
0.000

100
1.000
0.000
(?.000

Appendix I Page I-2



Appendix Table 1. Cont.
Upper

Locud  Marsh J ohru-r salmon Vsucy Secesh I,41ellrac lmnmha hfcCdl S a w t o o t h  l,mking.  [mnaha
Allele Creek Creek River Creek River River River Ile+tzhery  Holchcry Hatchery Hatchery

SMDH-B12’ (83)
(N] IC)O 97
100 0.990 0.979
121 0.010 0.015
70 0.000  0 .005

0.9?5
0.013
0.003

0.992
0.056
0.000

0.9%
0.003
0.000

100
0.988
0.013
0.000

100
0.985
0.015
0.000

100
0.993
0.008
0.000

100
0.980
O.(MO
0.000

100 100
0.993 0.943
0.008 0 . 0 5 7
0.000 0.000

npMDlf-P

-ioo 1.096 1 . 0 %
- 9 0 0  O.wo 0 . 0 0 0

99
1.000
0.000

99
Looo
0.000

13
1.000
0.OOO

1.0%
O.cloo

100
0.996
0.005

92
1.OW
O.000

1.;%
O.000

100
moo 1.:%
0 . 0 0 0  0.000

97
0.485
0.515

97
0.55?
0.443

0.79;
0.247

0.%
0.265

98
0.658
0.342

100
0.735
0.265

97
0.526
0.474

O.:% 0 . 6 %
0.200 0.303

dkflkflp (105)
95 97

100 0.079 0.077
92 0.921 0.923

96
0.052
0.948

0.0::
0.939

0.0?0
0.990

0.% 0.0::
0,930 0.957

0.03:
0.970

0.0%
0.969

89
0.017
0.983

0.0?5
0.965

yNgP.2’”
100 97

100 0.900 0.898
78 0.100 0.102

99
1.000
0.000

99
1.000
0.000

91
0.780
0.210

100
1.000
0.000

100
1.000
0.000

100
1.000
0.000

100 95
1.OW 1.000
0.000 0.000

IMPI* (113)
(N} 100
1 0 0  0 . 8 8 0  0.$9
109 0.120 0.011
95 0.000 0.000

99
0.939
().061
O.000

0.8p9
0.111
0.000

91
0.967
0.033
O,ow

0.%
0.226
0.W5

100
0.885
0.115
0.000

100
0.920
0.080
0.000

O.JR
0.116
O.wo

100 100
0.935 0.780
0.066 0.220
0.000 0.000

PIWAQ (86)
(xl
100 O.&? LO%
90 0.005 0.000

99
1.OW
0.000

1.::
0.000

100
1.000
0.000

100
1.000
0.000

100
0.995
0.005

1.:% 1.;%
0.000 0.000

PEPB-I’
(N) 100 94
100 0.945 0.856
130 0.050 0.027

- 3 s 0  0 . 0 0 5  0.117

99
0.879
0.091
0.030

0.99:
0.096
O.wo

0.9~2
0.085
0.033

1(N)
0.960
0.015
0.025

100
0,915
0.0s0
0.035

100
0.935
0.015
0.050

100
0.870
0.000
0.040

100 99
0.805 0 . 9 0 9
0.095 0.030
0.100 0.061

PEPZX2*
W)
1 0 0  l.% 1.0%
107 0.000  0 .000

Log;
O.wo

1.;!)
0.000

1.(%
0.000

100 100
Moo 1 . 0 0 0
0 . 0 0 0  O.ow

PEP-LF
(N) 100 97
100 0.870 0.948
1 1 0  0 . 1 3 0  0.052

99
0.985
0.015

99
0.919
0.081

92
0.870
0.130

100
0.925
0.075

0.:$
0.035

100
0.Y20
0,080

100
0.885
0.115

100 100
0 . 9 4 5  0.955
0.055 0.045

:C.72*
100 97

1 0 0  0.065 0 . 0 6 7
90 0.935 0.933

100
0.110
0.890

99
0.101
0.899

99
0.187
0.813

0. 1?2
0.848

100
0.086
0.915

100
0.100
0.900

95
0.142
0.858

100 100
0 . 0 8 5  0.120
0.915 0.880
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Appendix Table 1. Cont.

Upper
bcud Marsh Johnson Salmon Valley  ~ h. -s I.osline Imnaha  McCall
Allele Creek Creek RivPr

Sawtooth bokirtg.  [mrmhu
(hek Riwr Rivar Wlver H.lchery  Hat.hm-y Hatchery Hotdwry

PGMa,4* i88,  108}
(N) 97
1 0 0  0.% 0.518
94 0.715 0.482

0.3~6
0.674

0.3%
0.625

Q.4y2
0.538

98
0.510
0.490

0.$
0.516

0.4%
0.571

95
0.338
0.662

0.2::
0.705

100
0.508
0.493

sSOD-1* (680, 1260)
(N) 100

-1oo 0 . 9 4 5  0.974
- 2 6 0  0,055 0 . 0 2 6

100
0.965
0.035

100
0.890
0.110

97
0.964
0.036

0.9%
0.061

90
0.956
0.044

99
0.919
0.081

100
0.885
0.1.15

100
0.980
0.020

100
0.970
0.030

7N;2.2*
97

1 0 0  0.:% 0.954
1 0 4  0 . 0 9 0  0.046

99
0.924
0.076

0.8P4
0.106

0.8~7
0.103

100
0.875
0.125

100
0.825
0.175

100
0.875
0.125

0.:%
0.110

100
0.915
0.085

100
0.850
0.150

‘~ele &equencies  at GPI-B2* and cMEP-2* are estimated indirectly and thus subject tO
higher variance than those for other loci; see text for discussion.
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A p p e n d i x  T a b l e  22 A d d i t i o n a l  S n a k e  R i v e r  c h i n o o k  electrophoretic  d a t a  c i t e d  b y  liaples e t .  a l  . ( 1 9 9 1 )

Temporsl comparisons of rd.lele frequency in Snr&e River chinook sab.non populations for which
old data are available (Milner et al. 1983; Milner et al, 1986). Brood years for samples are
indicatid below population names; other details are as in Appendix Table 1,

Looking, Rapid Upper
LoCud

Sawtooth
McCall Hatchery Johnson Creek Valley Creek Hatchery River H. Salmon River Hatchery

allele 1981 1988 1981 1988 1982 1988 1988 1981+84 1981 1988 1988

~AT.1,2*

100
85

sAAT.3”
(N)
100
113

ADA-1*
(N)
100
83

(N)
100
86

GR+
(N-)
100
85

HAGW
(N)
100
143

1.$0
0.000

50

::%

0.9%
0.100

1.06%
0.000

1.070
0.000

0.9%
0.030

O.&’?
0.003

100

i%%

0.;%
0.060

100
0.990
0.010

100
0.985
0.015

100
0.960
0.040

0.96:
0.036

56

M!

56
1.000
0.000

53
1.000
0.000

56
1.000
0.000

56
0.991
0.009

0.9%
0.043

100
1.000
0.000

100
0.985
0.016

1.0%
0.000

O.M
0.005

68
1.000
0.000

0.977
0.028

1.0?0
0.000

22
0.932
0.068

1.0?0
O.000

22
1.000
0.000

22
0.955
0.045

0.9~2
0.008

0.9::
0.010

99
0.894
0.106

99
1.000
0.000

99
1.000
0.000

99
0.949
0.061

100
1.000
0.000

99
0.980
0.020

100
1.000
0.000

100
1.000
0.000

100
1.000
0.000

99
0.944
0.056

150
1.000
0.000

150
0.990
0.010

150
0.990
0.010

148
0.993
0.007

150
0.997
0.003

144
0.913
0.087

50
1.000
0.000

50
1.000
0.000

48
0.969
0.031

50
1.000
0.000

50
1.000
0.000

48
0.917
0.083

100
0.978
0.023

100
0.965
0.035

0.9%
0.051

100
1.000
0.000

100
1,000
0,000

100
0.970
0.030

0.9%
0.025

89
1.000
0.000

100
0.935
0.065

100
0.995
0,005

100
1!000
0,000

99
0.939
0.061
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A p p e n d i x  Table 2 . Continued .

Looking, Rapid Upper Sawtooth
McCall Hallccry Johnson Creek Valley Creek Hatchery River H. Salmon River Hatchery

allele 1981 1981 1988 1982 1988 1988 1981+84 1981 1988 1988

sIDHP-1*
(N)
100’
74

sIDHP-2*
{m
100
127

LDH-B2*
(m
100
112

LDDH-C*

100
844’
106

MDH-B1,2*
(N)
100
121
70

MPF
(w
100
109

PEPA*
(w
100
90

Appendix II

0.7%
0,260

50
1.000
0.000

1,0?0
0.000

0.9;;
0.030
0.000

50
0.996
0.005
0.000

50
0.960
0.040

1.0%
0.000

100
0.795
0.205

100

;:PO

100
0.990
0.010

100
0.985
0.0i5
O.000

100
0.993
0.008
0.000

100
0.920
0.080

100
1.000
0.000

56
0,902
0.098

66
1.000
0.000

56
1,000
0.000

0,9::
0,018
0.000

56
1.000
0,000
0.OOO

66
0.946
0.054

56
1.000
0.000

0,7%
0.214

O.wwo
0.000

0,9::
0.005

0.:;
0.080
0.000

98
0.980
0.015
0.005

96
0.990
0.010

100
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22
0.910
0.090

22
0.910
oa90

0.9%
0.023

1.0%
Omoo
0.000
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0.989
0.011
0.000
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0.205
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0.023
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99
0,949
0.051

0.970
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0.000
0.005

0.2
0.056
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1.000
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OMI
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0.990
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0.993
0.008
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0.920
0.080
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1,000
0.000
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0.010
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1,000
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0,000
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1.000
0.000
0,000

150
0.940
0.060
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1.000
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50
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0.160
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1.000
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0,110

0.9%
0.010

0.7%
0.217

99
0,975
0.025

0.9?0
0.020

100
1.000
0.000
0.000

99
0.985
0.013
0.003

99
0.939
0.061

99
1.000
0.000

100
0.885
0.115

100
0.945
0.055

100
0,995
0,005

0.9::
0.005
0.000

100
0.980
0.020
0,000

99
0.884
0.116

100
0,995
0.005
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Appendix Table 2. Continued

Looking, Rapid Upper Sawtooth
Locus/ McCall Hatchery Johnson creek Valley Creek Hatchery River H. Salmon River Hotchery
allele 1 9 8 1 1 9 8 8 1 9 8 1 1988 1 9 8 2 1 9 8 8 1 9 8 8 1981+84 1 9 8 1 1 9 8 8 1 9 8 8

PEPB.  1 *
(N)
low
130

50
0,930
0.070

100
0.985
0.015

0.9:!
0,009

0,9?3
0.027

22
0.818
0.182

0.9::
0.096

100
0.905
0.095

148
0.892
0.108

50
0.860
0.140

100
0.910
0.090

100
0.910
0.090

PEP-LF
(N)
100
110

0.8&
0.110

100
0.920
0.080

0.9:;
0.071

0.;:
0.050

22
0.841
0.159

0.9?;
0.081

100
0.946
0.055

150
0.963
0.037

0,9%
0.030

100
0.985
0,015

100
0.88.5
0.115

PCK-2*
(N)
100
90

50
0,080
0.920

100
0.110
0.890

S6
0.045
0,955

100
0.065
0.935

22
0.205
0.795

99
0.187
0.813

100
0.085
0.915

150
0.103
0.897

50
0.090
0.910

99
0,101
0,899

95
0.142
0.858

sSOD.1*
(N)

-1oo
-260

0.9:!)
0.020

100
0.980
0.020

0.9%
0.027

97
0.974
0.026

0.8?6
0,114

0.9?9
0.061

100
0,970
0,030

150
0.913
0.087

48
0.948
0,052

98
0.964
0.036

100
0.965
0.035

‘includes “94” allele
blncludes “90” allele
‘h-dudes  “-350” allele
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Appendix Table 3. Columbia River chinock electrophoretic
d a t a  f r o m  Schreck  et al. ( 1 9 9 6 ) .

1sozyme gene frequencies and sample sizes (N)- as
determined by electrophoresis for chinook salmon
stocks in Oregon, Washington and Idaho. Numbers at
the top of each column are the relative nobilities
for each allele present in the enzyme system. Minus
signs indicate cathodal migration. An asterisk
indicates that an allele was present at a frequency
of less than .0050 nFormn is the time of freshwater
entry (S for spring, F for fall and SUM for summer).
A pound sign (#) indicates that data for that stock
was obtained from the Genetic Stock Identification
Study (Milner et al. 1983).
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admok SallKn gene frequency data (cul~).
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freuuency  data ( cnntinued).
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CWnodc salmm gene frequency data (rxtinued).
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Chincdc salum gene frequency data (antinud).
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~ salmm gene frqquency  data (ontinued).
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Chincdc salmm gene frequency da= (ccdinued).
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C%inaJc Sallmn gene frequ~ data (ccd%nued).
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Chinook salmon gene frequency data (continued).
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.Cbanoak salsmn gene frequency data (ccntinued  ).
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Appendix Table 4. Columbia River steelhead electrophoretic
data from $chreck et al. (1936).

. . . . .

Isozyme g e n e  f r e q u e n c i e s  a n d  s a m p l e  s i z e s  ( N )  a s
determined by electrophoresis  for steelhead trout
stocks in oregon? Washington and Idaho. Numbers at
the top of each column are the relative nobilities
for each allele present in the,oenz~e  system. Minus
signs indicate eathodal migrat~on. An asterisk
indicates that an allele was present at a frequency
of less than .005. llFormjl is the time of freshwater

entry (S for summer and W for winter). A pound sign
(#) indicates that data for that stock was obtained
from the Genetic Analysis of Columbia River Steelhead
Trout (Wishard and Seeb 1983) prepared for the Idaho
Department of Fish and Game.
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Steel&d trout gene frequency de- (mti.nud).
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Steelkad trwut gene frequency data ( mntinud).
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Stee3.head trout gene freauen cv data fcontinued ) .
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w 50 l.(x)
s-
S MM .99
s l(x) 1.00
s 100 1.00
s 50 1.00

1.00
1.00

1.00
1.00
1.00
1.00
1.00

24

27
47

47
100
42
36

100
so
85
MM

1.00

1.00

. 9 4

1.00
.99

1.00
1.00
1.00
1.00
1.00
1.00

1.00
1.00
1.00 “
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

25
50

1.00
1.00

4 5

178

1.OQ

1.00
1.00
1.00
Loo
I.m
1.00
1.00

93

47

1.00

1.00
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frequency data (ccxkirlued)  .

ASPARZU”E  ~
PHoSmAm xsumusE-3  mmsFmME-1,  2

s 100 Loo
s 100 1.00
s 40 1.(33

s 50 1.00
s 113 1.00
s 50 1.00
s 50 1.00
s 110 .99
s 73 1.00
S 62 1.00
s 100 1.00
s 30 1.00
s 88 1.00
s 73 1.00
s 97 .99
s 50 1.00
s % 1.00
s 58 1.00
s 100 l.m
SI.20 . 9 9
s61 . 9 9
s 50 1.00
s 97 .99
s so 1.00
s 277 .99
s 50 1.(X)
s so 1.00
s 95 .97
s 48 I*W
s 49 1.00
s % .97
s 50 1.00
S 81 .98
S58.%

120

.01

.01

.O1

.01

.03

.03

.01

.04

ml

34
44

103
50
50

110
36

100

.01 -

86
58

la)
.01 -,

50

50
50
75
48
49
%
50

.O1 50

100

1.00

1.00

1.W
1.00
1.00
1.00
1.00
1.00

1.00

1.00
1.00

1.00

Loo

1.00
.99
.99

1.00
1.00

1.00
1.00
1.00

112

.01

.01

ASPARTATE Arm’m—
mMsmmSE-3
N 100.—

100 .98
30 1.00
so 1.00
103 1.00
50 1.00
50 1.00
60 1.00

62 1.00
la) 1.00
30 1.00
88 “1.00
72 .91
97 1.00
50 .99
% 1.00
58 1.00
83 1.00
116 1.00

50 .99

m 1.00

47 1.00
50 1.00
94 1.00
48 1.00
49 .98
% 1.00

100 .99
58 1.00
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.02
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.01
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Ste~ trout gene f~=icy data (-timed ),.

ISOCIZRATE
NXU4 D~3,4

~ 1(X) 40 120 71— —  —.

W 98 .70 .14 * .16
W 72, .64 .12 .O1 .23
W 94 .69 .12 .19
w 89 .75 .13 .01 .11
W 9 0 .68 .I.2 .01 .19
w 100 .65 .16 .02 .17
s 88 .66 .14 .01 .19
W 39 .61 .19 .02 .18
W 72 .69 .16 ● .17

~CRE5X~.(BIG =.) W 95 .64 .20 .06 .10
-a~Y 85
EFGLE ~ BAR% Owr’2vE)
E?lGIE~msmIimY85
MARIm EautsmrmamY
lHcms~83
maYAs -84
THamsc2?m2c85
wIrEY~
wmEYc2tEQc85

‘WXn’H SAwmu4 ~Y

cAIAKmARrvQt
cAmFmYARIvm84
~ Hlm3imY
~mmIiERY85
~Rxvm
sAmYRIvEx
WAs3xmLs?KmimY
msxxEALIrNmimYs5
msxxEALB?mxlQW
-m? ~
WIm Rxvml
WINORxvIm85
IKm RIvmi
KUmI’mrmvm
FmmRWmEQ?Emc
~~85
D=mmEs RIVm
ROmo BUI’m ElmRE2tY
iiUlm~BxU2EmY85
JoKNnAYRIVEx
JCXINDAYMS?EX85

AppendixIV

w 47
s 94
s m
w 94
w 58
w 52
W 23
w -
w 26
s 89
w 68
w 46
s 97
s 50
s 44
w 97
s 95
S 76
W 69
w so
S 42
S 24
w 43
S 92
w 82
$? 50
S231
s 97
s 95

.65

.70

.62

.64

.72

.73

.62

.62

.70

.74
● 7I
.62
.66
.71
.74
.64
.65
.68
.72
.66
.58
● 62
● n
.68
.73
.69
.68
.60

.12

.12

.14

.13

.04

.12

.15

. 22

.18

.04

.12

.19

.15

.18

.13

.21

.19

.3.2

.13

.18

.32

.18

.3.3

.09

.08

.13

.15

.20

. 0 8  .I.5

.03 .15

.06 .19

.02 .21
.24
.15
.23

.16
.02 .10
.01 .ZL

.17
.05 .14
.02 .18
Al .10

.13
* ● 15

.01 .15

.03 .18
.16
.16

.02 .08
.20

.01 .3.5
ml .22
.01 .19

= .18
.17

.O1 .20
s 7s .71 .12 .01 .17100 .30 .70 100 1.03 *
s 47 .67 .13 .02 .18 50 .40 .60 501.00

PageIV-6
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D~-4 D=iYDR~-1 ,2

g 100 76 111 y 10014OQ @.  —

lm .96 .04 100 1.00
92 .95 .05 95 1.(X)
mo .80 .20 1001.00
99 .85 .3.5 mo .99
99 .90 .10 991.00

Xx3 .90 .10 100 .99
90 .88 .2.2 90 1.00
50 .80 .20 50 1.00
74 .87 .13 74 1.00

100 .92 .08 100 l.m
50 .83. .17 .02 50 1.00
80 .78 .22 70 1.00
91 .91 .09 100 1.00

100 .53 .47 1001.00
100 .60 .40 50 .98
55 .71 .29 55 .98
24 .50 .50 24 1.00
100 .55 .45 .01 mo 1.00
27 .76 .24 27 .97
% .80 .20 94 .99
98 .42 .59 100 .99
47 .48 .52 47 1.00

100 .88 .12 90 1.00
50 .81 .19 50 1.CX)
50 .70 .30 501.00
mo .90 .10 No 1.00
99 .80 .20 1001.00

100 .80 .20 1001.00
99 .91 .09 100 I.(X3
53 .88 .12 53 .99
50 .79 .20 .(II 50 l.txl
25 .78 .22 2s Leo
50 .91 .09 501.00

1(XI .60 .40 100 1.00
81 .65 .35 82 1.00
50 .56 .44 501.00
266 .39 .61 2671.00
100 .44 .56 100 1.00
100 .42 .53 .06 100 .99

●

*O1

.01

.01

.02

.02

.03

.01

.01

.01
●



Steelhead  trout gene frequency data ( cantinued).

D~-3, 4 D~-4
‘ N ~ 120 71 y MM 76 111lw___— —-—

s 90 .66 .19
s 90 .66 .12
S 4 0 .62 .16
S 49 .61 .17
s 106 .64 .17
s 49 .62 .19
s 50 .70 .15

84 S 74 .72 .12
S 72 .75 .14
s 57 .n .12
S 92 .67 .16
s 30 .64 .13

BIG C!ANY@WFKNWXD Qucs.+ s 86 .58 .15

Appendix IV

sn
s %
s 43
s %
s 57
s 87
S 9 4
S 56
s 47
s 97
S40
s158
S 3 S
S 28
S 67
s 46
S 46
s 73
S 5 0
S 81
s 53

.65 .22

.62 .“15

.68 .12

.70 .14

.72 .13

.74 .08

.57 .18

.64 .24

.57 .33

.67 .15

.68 .07

.67 .15

.68 .09

.73 .08

.63 .19

.65 .1.5

.62 .16

.62 .21

.60 .19

.66 .18

.66 .14

.15 99 .42 .58

.22100 .57 .43

.23 40 .36 .64

.21 50 .45 .s5

.19112 .33 .67

.19 50 .29 .70 .01

.14 49 .25 .75

.17 109 .39 .61

.12 73 .34 .66
* .17 62 .36 .64

.17 100 .24 .77

.23 30 .42 .5S

.28 88 .16 .84

.13 73 .23 .77

.24 98 .34 .66

.20 50 .27 .73

.16 % .29 .71

.15 58 .28 .72
● .18 99 .39 .61

.25 3.20 .29 .70 .02

.12 61 .25 .75
.01 .10 50 .2S .72
.01 .18 97 .24 .73 .03
.01 .24 50 .28 .72

.18 277 .33 .66 .01
.01 .22 50 .29 .n
.02 .17 50 .43 .56 .01

.18 100 .21 .74 .06
-02 .18 48 .68 .32

.%? 49 .61 .39
.01 .17 9S .38 .61 .01
* .22 50 .29 .69 .02

.16 81 .26 .74

.20 58 .29 .71

WiLNx’E
D~-1 ,2
yloo 1407040— —  ——

100 .99 .01
100 1.00
40 .99 .01
50 .99 .01
1131.00
50 .99 .02
50 .98 .02
1101.00
73 .99 .01

100 1.00
30 .99 .01
88 .99 .01
73 .99 .01
98 1.00
50 .99 .01
961.00
58 1.00
50 1.00
1201.00
61 1.00 s
501.00
97 loo
501.00

277 1.00
50 .99 .01
501.00
lm l.m
48 1.00
49 .99 .02
% 1.00
50 .99 ● C)I
81 .98 .02
58 .99 .01
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Steelhead trout gene frequency data (mtinued).

MhLA7!B NAOF+ I’4ALATE

85

DHMXERWW3, 4 D~ RiOSPWATE 1~
‘ N 100 83 110 pg _ a .—N 94 110-—— —

W 100 .92 .08 100 .80 .20 100 1.00
w 92 .90 .10 ● 67 .= .O1 95 1.CX)
w 99 .88 .10 .01 ,01 90 ● 83 .17 100 1.00
W94 .89.08 .03 lm .95 .0s 57 1.00
w 86 .91 .09 77 .62 .38 99 1.00
w m .93 .07 98 .84 . 1 6  1 0 0  1 . 0 0
s 88 .82 .17 .01 85 . 7 8  .22 90 1 .00
w 50 .88 .11 .02 50 .63 .37 50  1 .00
w 74 .87 .04 .09 74 .80 .20 74  1 .00

EMLE ~ HATCH. (BIG ~.) W 100 .89 .U 98 .83 .17 la) 1.00

85

w 50 .86
v 95 .85
W88 .84
w 100 .%
w 97 .93
w 46 .93
w 24 .97
w 97 .90
w 26 .90
s 95 .91
w 89 .99
W46096
s MM .84
s 50 .83
s 50 .87
w 98 .92
s 94 .02
s 100 .91
w 100 .88
w 51 .s9
s 49 .%
S25 .97
w 50 .91
s 92 .91
w 82 .97
W 5 0 . %
s 267 .96
S98.%
s 100 .99
s lm .99
s 50 .99

.11 .04

.1.5 .01

.10 .06

.04

.07

.07

.03
-10 *

.01 .09

.07 .02

.01

.04

.23 .03

.15 .02 .01

.12 ● l

.~ ●

.18

.09

.12

.06 .04 .01
:04

.03
.09 .01
.06 .02 .01
.01 .02
.03 .O1
.04**
.04  ●

.01
● * ●

.01 .01

45 .94

63 .98
1001.00
801.00
5 5 1 . 0 0
24 1.00

1 0 0 1 . 0 0
2 7 1 . 0 0
9 2  .%

4 7 1 . 0 0
1 0 0  . %
50 .92
5 0  . %
9 5  *W
92 .82

la) . %
mo 2.00

53 .89
50 .84
25 .83
5 0  . 9 4

1001.00
5Q .94
50 1JX3

267 1.00
100 1.(X3

9 8 1 . 0 0
5 0  l a )
50 .99

. 0 6

.02

.04

.04

.08

.04

.12

.18

.04

.11
,16
.17
.06

.06

.01

50
s

100
76

55
24

100
27

50
47

100
50
50

100

95
lcm
53
50
25
50
la)

45

lCX)
100
100
50

1.00

1.00

1.00
1.(X3

l a )

1.00
1.00
1.00

1.CXI
l.al
1.00
1.00
1.00
I.w

1.00
3.W
1.W
1.CW
1.00
1.00
1.00

. 99 .01

1.00
.98 .01 .02

1.00
.99 .01
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Steelhead trout gene frequency data  (c=ntinued).

T24AmuA -
IxwrIuA~
wnI.zAwAImmvm
mxrHEr EmJm
mmNtml RIvKR
‘Iu2uwm~85
GRmDERcNDERmm?
mANDERmDERxvm
wuu%m—ImrxNE
IaLK&%m—~  84
vmLTm7A BAlcHEtY
=ICtU _

84

D~-3 ,4
—g loo 83 110 90— .  —.

s 100 .98
s 100 .98
S40 .98
s 50 .97
s 112 .9a
S50 . 9 9
S50 . 9 9
s 1 1 0  . 9 9
s 73 .95
S 62 .95
s  1 0 0  . %
s  30  1 .00
s  8 8  1.CX)
s 73 .99
s  9 8 1 . 0 0
S50 . 9 9
s % 1 . 0 0
s  58  1 .00
s  1001 .00
s  120  .99
S 61 .98
S50 . 9 9
s 97 .98
s 50 .99
s  277  .98
s  50  1 .00
S50 . 9 9
s  100  .98
S4S . 9 8
s  49  1 .00
S %  * 9 4
S50 * 9 9
S 76 .99
S58 . 9 8

*

.01

.02

.01

.01

.01

.O1
●

.01

.01

.01

.01

.02

.01

.02

.02

.02
*

.01

.02

.01

.01 .02

.01

.01
.04
. 0 4  . 0 1
.03

.01
*

.01

.02

.02

.01 .01

.01 .01

.01

.04
●

.01

.01

mDP+ MArATE
ImmDRcG~
g ml 85— .

100 1.W

1 0 0 1 . 0 0
401.00

50 1.00
1131.00

5 0 1 . 0 0
5 0 1 . 0 0

I.lo 1.00
73 1.00
6 2 1 . 0 0

100 1.CX3

9 4 1 . 0 0
58 1.00

1(NI  1.00

61 1.00
5 0 1 . 0 0

5 0 1 . 0 0
5 0 1 . 0 0
% 1.00
4 8 1 . 0 0
4 9 1 . 0 0
9 6 1 . 0 0
40 1.00
76 1.00
5 8 1 . 0 0

M7iNFKSE
~lXMW4SE
N 100 94 110—— —

la) 1.00
501.00

3 0  . 9 9
5 0  . 9 9

5 0  . %

5 0 1 . 0 0
7 3  . 9 9
62 1.00

Ku) 1.00
30 .95
88 .90
73 1.00
98 .95
40 1.00
% . 9 8
58 1.00

100 1.00
120 . 9 9

61 1.00
50 .99
9 7  . 9 8
50 1.00

277 1.00
50 1.(M
50 .95

100 .99
4 8 1 . 0 0
4 9 1 . 0 0
% .99
50 1.00
61 1.00

58 .99

.01

.01

.03 .01

.01

.05

.10

.04 .01

.01 .01

.02

.01

.02

.05

.01

.01

.01
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sO=elhe.ad  trout gene frequency data (continued).

.- ‘ -- ‘ -- 85 95 ‘N 100129 74 50— — -  —— .—N Aw .uU.—

w 100 1.00
w 95 1*OO
w 100 .99 .02
w 991.00
w 99 la)
w 1001.00
s 901.00
w 50 1.00
w 74 1.00

“- ~: HZKIUi. (BIG Q?.) W 1001.00
mGLE-HxIaERY85 w 50 1.00

w 1001.00
w lm l.m
W90 *94 .06
w lW .99 .01
w 55 .% .04
W 24 .94 .06
w 100 .96 .04
W 27 .% .04
S 97 .94 .06
w 1001.00
w 47 .99 .01
s 95 .95 .05
s 47 .99 .02
s 50 .97 .03
w 100 .% .04
s 100 .95 .02
S 8 9 .99 .O1
w 100 Loo
w 53 .97 .03
s 50 2.00
s 25 1.00
W 5 0 .99 .01

100 1.00
951.00
100 1.(X)
901.00
991.00
1001.00
901.00
50 .99 .01
73 .99 .01
1001.00
50 .95 .05
401.00
95 .94 .W
851.00
1001.00
55 1.00
24 1.CM
1001.00
27 .98 .02
971.00

471.00
1001.00
43 I.m
50 l.al

l(x) 1.00
.04 lm 1.00

82 .99 .01
lm 1.00
53 .99 .01
50 l.m
25 1000
50 .99 ● O1

s 100 .91 .05 .04 60 1*W
w 82 1.00 8 2 1 . 0 0
w 50 .98 .02 49 .9s .02
s 264 .92 .Cx .O1 .01 267 l.m ●

s 97 .93 .07 KKl .99 .01
S98 .91 .08 ml 93 .97 .03
s 100 .91 .09 1001.00

auxMmsE-1
N -100 ’115 ’85-—— .

100 1.00
95 .99 .01
1001.00
1001.00
991.00
1001.00
90 l.m
501.00
74 1.00
1001.00
50 1.00
70 1.00

100 1.00
Xx3 1.00
681.00
55 1.00
24 1.00
1001.00
27 l.m
47 1.00
~~ IJ-JO

47 1.00
951.00
50 low
50 .98 .02
mo 1.00
Im ● 9S .02
la 1.00
lm 1.00
53 1.00
501.00
25 1.00
50 .99 .01
mo 1.00
82 .% .01 .03
50 1.00

262 .~ * .01

78 1.00
mo .97 .O1 .03
100 .% .04

s 49 .92 .08 51 .98 .02 50 .99 .01
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Steelh=d  -rt gene fr~ency data (-timed).

TTUPEPTIDE PmSPiio-
D~ AMIKEZE .ZDASE ~-l

~ 100110 85 95 N -100 -115 -85&10012974~ _——— .—

tMATnLARIvER S 9 8 .90 .10 100 1.00 100 1.00

U!mmLIA HNmlmY s 100 .95 .05 100 .99 .01 1001.00

mxLit IiPGtARxVm S 4 0 .83 .18 40 .90 .04 .06 40 1.00

‘mxxIETRIVm s 47 .93 .07 48 .98 .02 50 .97 .03

Tm?mWJNRxVm s 112 .88 .11 * 112 1.03 * 100 .99 .01
KKmW2?RIVm85 s 50 .90 .10 50 .99 .01 . 50 1.00
GRAtuDExxW3ERIVm s 50 .93 .04 .03 5 0 1 . 0 0 50 .99 .01
GRANOE~RIVEL84 s Ilo .90 .09 .01 I.lo .99 .01 1101.00

wAUAm—IlxTINE s 73 1.00 73 1.00 73 1.00

VALImlA—ImzQIE  84 s 62 .93 .07 521.00 62 1.00
WAUmA mlcFImY s l(x) .93 .06 .01 lCO 1.00 100 1.00

KL%sIm ~ s 30 .80 .20 3 0 1 . 0 0 3 0  . 9 8 .02
BIG~~ ~. S 88 .89 .09 .02 881.00 88 .99 .01

Appendix IV
I

s 73
S98
S 4 6
s 100
S 5 8
s 100
s 120
S 61
S 5 0
S 92
S 5 0
S 277
S 5 0
S50
s %
S 4 8
s 49
s %
s 49
S82
S 5 8

.54 .45 73 1.00

.82 .18 981.00

.n .29 501.00

.97 .03 1001.00

.94 .06 58 1.CXI

.99 .01 1001.00

.97 .04 120 1.CM3

.* .02 571.00

.83 .16 .01 50 1.00

.95 .04 .01 971.00

.% .04 511.00

.% .04 2 n .99 .01

.s .46 50 1.00

.95 .05” 50 1.00

.% .CM .01 100 .99 .01

.91 .09 48 1.00

.82 .18 49 Lm

.94 .06 % 1.00

.% .04 40 l.m

.91 .09 81 1.00

.95 .05 58 l.m

73 1.00
95 1.00
49 1.00
% 1.00
58 1.00
100 1.00
1201.00
61 1.00
501.00

50 1.00
277 1.00
501.00
501.00
lm 1.00
48 1.00
49 1.00
% 1.00
50 1.00
61 1.00
58 1.00
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SteelMad trout gene frequency dab

mUmnmsE-2
-100 -140——

(continued) .

N

w 100
w 95
w 100
w 100
W99
w 100
S90
W 5 0
w 74

EwxE cxmc  mm. (BIG CR. ) w 100

Appendix IV

W 5 0
w 70
w 100
w 100
w 68
w 55
w 24
w 100
w 27
s 47
w 100
w 47
s 95
S 5 0
S 5 0
w 100
s 100
s lal
w 100
w 53
S 5 0
S 2 5
W 5 0
s XXI
w 82
W 5 0
s 267
s 78
s 100
s 100
S 5 0

1.00
1.00
1.00
1.W
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.(X3
1.00
1.00
1.00
l.m
1.00
I.m
1.00
1.00
I.m
.97
l.m
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

. %
1.00
1.00
1.00
.99

1.00
1.00
1.00

.03

.04

.01

L-IDI’KIL

g

100

100
100
99
lm
90
50

100

1(X

100

55

100
27
97

47
MO
50
50

100
93

100

53
50

lJO
82
50

100

50

100 195— .

1,00

1.00
1.00
1.00
1.00
1.00
1.00

1.00

1.00

1.00

1.00

1.(XJ
1.00
1.(X3

l.m
1.00
1.(XI
1.00
1.00
1.00
1.02

1.(X3
1.00

1.CO
1.00
1.00

1.00

1.00

SUPf3WlXTDE

DI~
~ 100 152 48— .

98 .60 .40
86 .60 .40
% ,68 .32 .01
98 .68 .32
88 .61 .39
100 .66 .34
90 .78 .22
49 .58 .42
66 .66 .34
99 .65 .35
50 .75 .25
64 .74 .26
80 .74 .26
97 .45 .55
58 .58 .43
55 .63 .37
24 .56 .44
100 .62 .38
27 .65 ● 35
97 .72 .28
59 .57 .43
47 .59 .41
97 .76 .22
50 .66 .34
50 .65 .35
99 .76 .24
% .82 .18
98 .69 .31
92 .60 .40
53 .71 .29
50 .70 .30
25 .82 .18
47 .73” .27
99 .78 .21 .01
76 .93 .06 .01
50 .79 .15 .06
266 .92 .04 .04
1(X3 .91 .05 .04
98 .87 .09 .05
93 .% .03 .01
50 .98 .02
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~ead txwt gene frequency dab (continued).

GLunmMB-2

s  lW
s 1 0 0
S 4 0
s50
s 113
S 5 0
S 5 0

84 s ILO
s 73
s 62
s 100
S 3 0

s 73
S 9 S
S 5 0
SS7
S 5 8
s 10Q
S2.20
s 61
S50
s 97
S50
S 277
S50
S50
s 100
S 4 8
s 49
s %
S 5 0
s 61

-— - - - - - - -
-Lw

1.00
1.00
1.00
1.00
.99

1.00
I.c’m
1.00
1.00

.99
1.00
1.00

.9s
1.00

.97
1.00
1.00
1.00
1.00

.99
1.00
1.00
1.00
1.00
l.m

.99
1.00

*99
. 9 s

1.00
1.00
1.00
1.00
1.00

-.L4U

.01

.01

.02

.03

.01

.01

.01

.02

~

100

100

40
!50

113
50
50

llo
73
62

100

%
50

100

61

48
49

50

58

lW

1.00
1.00
1.00
1.00
1.00
1.00
.93

1.00
1.00
1.00
1.00

1.CX)

1.00
1.00

.99

l.m

1.00

1*OO

1.00

96
mo

40
50

113
50

.0? 50
110
73
62

100
30

.95 .05

.98 .02

.86 .01 .13

.99 .01

.93 .06 .02

.94 .06

.90 .10

.93 .01 .06

.95 .03 .02

.90 .03 .07

.99 .01

.92 .07 .02
88 .93 .01 .06 I

731.00
9s .91 .04 .05
50 .90 .10
86 .95
58 .90
89 .91
120 .87

.01 61 .89
49 .s9
97 .%
50 1.00
277 .91
501.00
50 .91
100 .95
47 .92
49 .86
% .91
49 .96
81 .90
58 .97

.04 .01

.02 .09

.03 ..06

.01 .13
.11.

.04 .07

.01 .03

.01 .09

.01 .0s

.01 .04

.04 .04
.14

.03 .06
.04

.01 .09

.01 .02
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